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1.0 INTRODUCTION

This report presents the results of the subsurface geotechnical exploration, laboratory testing and
geotechnical evaluations for the Enviro-Chem Superfund site (performed during the period 26
January 1998 to 20 February 1998). In addition, supplemental geohydrological data from the
Preliminary Hot Spot Report dated 26 March 1998 have been incorporated. !

The Enviro-Chem site is located in Boone County, approximately 10 miles northwest of
Indianapolis, on U.S. Highway 421 in Zionsville, Indiana. The site lies to the west of the North Side
Sanitary Landfill, a closed solid waste disposal facility which is also a Superfund Site. The Enviro-
Chem Site is bounded on the south, east, and north by property owned by members of the Bankert
Family, and on the west by a Bankert-controlled corporation, Boone County Resource Recovery
Systems, Inc. An unnamed ditch separates the Enviro-Chem Site and North Side Sanitary Landfill
along Enviro-Chem’s eastern boundary.

As outlined in the Technical Design Report and Technical Specifications prepared by Radian, this
report has been prepared by an Indiana-registered professional engineer that specializes in
geotechnical engineering. The report provides the specified written documentation for review and
concurrence by the USEPA and IDEM concerning the following items:

e confirmation of the preliminary excavation stability analysis,

» evaluation of the need for the proposed sheet pile cutoff wall, and

» information needed to determine the maximum safe depth of excavation in the Southern
Concrete Pad Area.

The purpose of the subsurface exploration was to determine the extent and the nature of the principle
soil strata, to determine the depth to groundwater, and to obtain samples of the various soils for
identification of engineering soil properties. The thickness and horizontal extent of the various soils
encountered, the zone of saturation, consistency, and assessment of shear strengths are shown on the
appended boring logs and soil cross sections.

! The purpose of the Preliminary Hot Spot Report was to further investigate concentrated
organics identified in borings G-17 and G-18 during the Geotechnical Survey of the Southern
Concrete Pad Area.
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The subsurface exploration for the Geotechnical Survey of the Southern concrete pad area consisted
of 18 soil borings (two of the borings were converted into piezometers for a pump test) and one
pump well drilled and sampled to depths ranging from 24 to 36 feet below the existing ground
surface. Boring locations and depths were specified by Versar. Boring locations are provided on
Figure 1 - Boring Location Plan (Appendix A). Supplemental geohydrological data from the
Preliminary Hot Spot Report consisted of five borings ranging in depth from 20 to 39 feet below the
existing ground surface (boring locations are supplied on Figure 1 of Appendix E).

The following sections of this report describe the subsurface investigation, laboratory testing, current
site conditions, and geotechnical engineering analysis.

CADOCS\ENVIROCH\DFGEOTECH w,.”r
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2.0 SUBSURFACE INVESTIGATION AND LABORATORY TESTING

2.1 Subsurface Investigation

2.1.1 Geotechnical Survey of the Southern Concrete Pad Area

The subsurface exploration was conducted between January 26, 1998 and February 20, 1998 and
consisted of the installation of 19 soil borings, two piezometers, and one pumping well; sampling
of representative soil strata; and laboratory testing to define geotechnical design criteria. The borings
were advanced to depths ranging from 24 to 36 feet below the existing ground surface.

Drilling services were provided to Versar by Philip Environmental Services of Columbia, Illinois.
A Central Mine Equipment CME-75 truck-mounted, drill rig was used to access and drill the soil
borings. Soil borings were “double cased” (to minimize the potential for carrying contaminated soil
to lower depths) by advancing the boring using 12-inch hollow stem augers with a center plugto a
depth of 6 feet. At six feet, a 12-inch, steel casing was installed and grouted in place. After allowing
the grout to harden for a period of 24 hours, the borings were advanced using 4%-inch hollow stem
augers with a center plug to the boring termination depth. The center plug was removed to allow for
collection of soil samples though the augers.

Soil samples were collected according to ASTM D1586, “Standard Penetration Test and Split Barrel
Sampling of Soils” and ASTM D1587, “Standard Test Method for Thin Walled Tube Sampling of
Soils.” Samples were collected continuously, in two-foot increments, from the ground surface
through the termination depth of each boring.

Upon completion, the borings were tremie grouted with a cement-bentonite grout. The grout mix
consisted of 94 pounds of cement to five pounds bentonite powder and seven gallons of water.

Borings G-2-98 and G-6-98 were installed with two-inch diameter piezometers, while G-19-98 was
installed with a six-inch pump test well. The piezometers and pumping well were constructed with
polyvinyl chloride (PVC) well material. Piezometer screens were constructed with a 0.010-inch
continuous wrap screen with a nine-foot six-inch screened opening between depths of 8% and 18
feet and 16%2 and 26 feet, respectively. The pumping well was constructed with a six-inch diameter
by ten-foot long continuous wrap screen. Well logs detailing the remaining well construction are
provided in Appendix B.

After completion of the borings and wells, an Indiana-registered land surveyor located the borings

and wells according to USGS state plain coordinates and elevations. Boring coordinates and
elevations are provided on the attached boring logs.

CADOCS\ENVIROCH\DFGEOTECH ‘ﬁ’"ﬂ'p‘vc



Enviro-Chem RRA
Geotechnical Report for Southern Concrete Pad Area
Page 4 of 17

2.1.2 Preliminary Hot Spot Report

The supplemental survey in the vicinity of G-17 and G-18 was conducted between 9 March 1998 and
17 March 1998. It consisted of the instaerings, two of which were converted into
injection/extraction wells. The borings were advanced to depths ranging from 20 to 39 feet below
the ground surface, (see Figure 1 in Appendix E for locations of the borings).

Drilling services were provided to Versar by Top Flight, Inc of Gary, Indiana. A truck-mounted
hollow stem auger, drill rig was used to access and drill the soil borings. Soil borings were “double
cased” (to minimize the potential for carrying contaminated soil to lower depths) by advancing the
boring using 12-inch diameter hollow stem augers with a center plug to a depth of 6 feet. At six feet,
a 12-inch steel casing was installed and grouted in place. After allowing the grout to harden for a
period of 24 hours, the borings were advanced using 4%-inch hollow stem augers with a center plug
to the boring termination depth. The center plug was removed to allow for collection of soil samples
though the augers.

Borings IW-1 and IW-4 were converted to four-inch diameter injection/extraction wells with

screening starting at 11 and 17 feet below ground surface, respectively. The injection/extraction
wells were constructed with four-inch diameter, 0.020 slot PVC screening. Logs detailing field
observations and well construction are provided in Appendix E.

All borings not converted to injection/extraction wells were cement grouted to the surface.

2.2 Engineering Oversight

The exploration was directed in the field by Versar. Versar’s field representative documented the
exploration activities and directed the driller as to the drilling sequence for the borings, confirmed
the drilling and sampling procedures were performed as specified in the Pre-Construction Test
Drilling Plan, and determined the final depth of each boring based on soil consistency.

Versar also inspected, logged and classified each soil sample. Field logs used to document the
condition encountered in each boring included a description of the soil conditions, including standard
penetration tests results (N, blows per foot (bpf)), penetration resistance test results (Q,, tons per
square foot (tsf)), unconfined compressive strength (Q,, tsf), and head space screening results (PID,
parts per million (ppm)). Final boring logs contained in Appendix B were prepared by a
geotechnical engineer after examining the soil samples, reviewing the field boring logs, and
evaluating laboratory test data.

CADOCS\ENVIROCH\DFGEOTECH wr,a'.
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Field and Laboratory Soil Testing

Visual descriptions of soil samples collected for the Geotechnical Survey for the Southern Concrete
Pad Area were made in the field and verified in the laboratory by an experienced geotechnical

engineer.

Soil samples from each stratum identified were selected for laboratory testing to

characterize the physical properties of the subsurface soils. The field and laboratory testing program
was developed by Versar with laboratory testing performed by Wang Engineering. The testing
program consisted of the following field and laboratory test procedures:

Field-Testing Procedures:

Standard Classification of Soil for Engineering Purposes (Unified Soil Classification
System) (ASTM D2487),

Unconfined Compressive Strength using a Hand Penetrometer (Q,, tsf), and
Unconfined Compressive Strength using a Rimac Compression Apparatus (Q,, tsf).

Laboratory Testing Procedures:

Natural Moisture Content Determination (%w) (ASTM D2216),
Laboratory Density Determination (p, Ib/ft%),

Specific Gravity (G,, unitless) (ASTM D584),

Unconfined Compressive Strength (Q,, tsf) (ASTM D2166),

Particle Size Analysis (ASTM D421, D422, D2217 and D1140),
Atterberg Limits (Liquid Limit, LL, Plasticity Index, PI) (ASTM D4318)

Laboratory testing results are presented on the final soil boring logs and in Appendix B. A brief
description of the Unified Soil Classification System is included with the soil boring logs. Soil
samples will be returned to the site after completion of the laboratory testing program.
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3.0 SITE CONDITIONS

The Enviro-Chem site is located approximately 10 miles northwest of Indianapolis, on U.S. Highway
421 in rural area near Zionsville, Indiana. The site lies to the west of the Northside Sanitary Landfill,
a closed solid waste disposal facility which is also a Superfund Site. The Enviro-Chem Site is
bounded by vacant properties to the north and south and to the west by Boone County Resource
Recovery Systems, Inc. (scrap facility).

An unnamed ditch separates the Enviro-Chem Site and Northside Sanitary Landfill along Enviro-
Chem’s eastern boundary. The ditch enters a small pond located approximately 200 feet south of the
southern Remedial Boundary. Surface water elevations of the unnamed ditch and pond were
recorded during our investigation at 877.8 and 875.1 feet, respectively.

The Enviro-Chem site is relatively flat with 10 feet of elevation relief measured from the northern
SVE Treatment Area to the southern remedial boundary of Southern Concrete Pad Excavation Area.
The investigation was performed in the Southern Concrete Pad Excavation Area, where the elevation
of the building floor slab ranged from 882.7 feet at the southeast corner of the slab to 885.6 feet at
the northwest coner. Natural grades surrounding the site are typically level to gently rolling. The
Northside Sanitary Landfill is the only significant grade change with an elevation greater than the
Enviro-Chem Site.

3.1 Soil Conditions

Our interpretation of the site stratigraphy and variation of the soil conditions encountered at the
boring sites are presented on soil cross-sections in Appendix A and on the final boring logs in
Appendix B. Figure 2 in Appendix E is the cross-section from the Preliminary Hot Spot Survey.
The strata contact lines shown on the cross-sections (See Figures 2, 3, 4, and 5) and boring logs
represent approximate boundaries between soil types. Actual transitions between soil types are
gradual in both the horizontal and vertical directions.

Regional geologic conditions consist of a relatively thick sequence of glacial deposits overlying
limestone bedrock. The unconsolidated deposits in the site vicinity are in excess of 150 feet thick
and consist of predominately glacial till sequences separated by discontinuous thin to moderately
thick sand and gravel outwash deposits.

Borings at the Southern Concrete Pad were advanced thbugh an unreinforced concrete pad and
underlying crushed stone subbase. Concrete thickness ranged from 7 to 13 inches. At time of our
exploration, the southern half the Southern Concrete Pad was underwater/flooded. The subbase was
saturated.

croocsenvROaORGEOTECH Wersar:.
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Below the crushed stone subbase and in borings located off the Southern Concrete Pad, a lean clay
to sandy lean clay fill layer was encountered. Because the Southern Concrete Pad was flooded at the
time of our exploration, the clay fill was saturated and typically had low shear strength. The fill was
relatively free of construction debris and other deleterious material that may affect placement in the
SVE Treatment Area.

Below the surficial soils, the borings encountered glacial till deposits consisting of sandy lean clay,
lean clay with sand, sandy silty clay and lean clays with occasional thin, saturated sand lenses
(thickness usually less than four inches). The weathered till deposit was brown grading to gray at
depth of approximately 10 feet. The unsaturated clay till has moisture content that ranges from 9 to
12 percent and unconfined compressive strength of one to four tons per square foot (tsf). Where the
clayey soil is coincident with the elevation of the Unnamed Creek or a saturated finite discontinuous
sand layer, the moisture content approached and may have exceeded 20 percent, with a compressive
strength as low as 0.5 tsf.

Beneath the upper clayey till, the borings encountered a glacial outwash or alluvial deposit consisting
of loose to medium dense, medium to coarse grained, saturated, gray sand. The depth of the sand
layer was reported to range from eight feet in the northeast corner of the pad to 22 feet in other areas.
In some borings, the sand was encountered through the boring termination depth, while in other
areas, the sand was underlain by very stiff to hard, gray lean clay with sand or sandy lean clay till.
The deep clay till had unsaturated moisture contents between 9 and 12 percent and unconfined
compressive strength that ranged from two to ten tsf. Where found, the clay till was encountered
through the termination depth of the borings.

It should be noted that the geological conditions encountered during the hot spot evaluation were
similar to those conditions encountcred durmg the geotechmcal evaluation, however, it was

_—— e - T
determmed that the glaci uous in the area of the hpﬁ §Pot

3.2 Groundwater Conditions

Groundwater depth observations were noted on the field boring logs while drilling each soil boring.
Observations used to note the groundwater depth included either the depth at which free water
appeared in the borehole or the depth of the first saturated soil sample. Groundwater elevations, as
measured in the borings, are presented in Table 1 - Groundwater Elevation Observation - While
Drilling.

Equilibrated Groundwater Elevations were also measured in Piezometer P-2 and P-6 and the Pump

Test Well. The measurements from the wells were collected after developing the wells and allowing
groundwater to stabilize in the well casing. The following groundwater elevations were recorded
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in the wells: P-2, 878.13 feet, P-6, 878.35 feet, and Pumping Well, 878.74 feet. Isolated water-
bearing sand zones were found during the Preliminary Hot Spot evaluation at approximately 10 feet
below ground surface (IW-1) and 18.5 feet below ground surface (IW-4). Groundwater was found
at 30 to 40 feet.

Surface water elevations from two locations along Unnamed Ditch to the east of the site and of the
pond to the south were also surveyed at the time of the boring location survey. Surface water
elevations were measured at 875.1 and 877.8 feet along the Unnamed Ditch and at 875.1 feet in the
pond.

The phreatic surface measured, corroborated by the unnamed ditch water surface elevation
measurement, substantiates the absence of artesian pore water pressures. Therefore, the
potentiometric surface established for slope stability and dewatering calculations is the average of
the piezometric readings and contiguous detected water surface elevation.

CADOCS\ENVIROCH\DFGEOTECH “,'. ’a’,‘vc
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Table 1
Ground Water Elevation Observations - While Drilling
Boring Number | Ground Water Elevation

(Feet)
G-1-98 880.1
G-2-98 877.1
G-3-98 876.2
G-4-98 867.4
G-5-98 872.6
G-6-98 8799
G-7-98 865.8
G-8-98 863.6
G-9-98 876.4
G-10-98 867.8
G-11-98 864.6
G-12-98 864.0
G-13-98 867.9
G-14-98 865.5
G-15-98 863.1
G-16-98 866.8
G-17-98 864.6
G-18-98 872.4

IwW-1 874.41*
w4 865.91*

CADOCS\ENVIROCH\DFGEOTECH
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4.0 ANALYSIS AND RECOMMENDATIONS

Based on our review of the Technical Design Report and Technical Specifications prepared by
Radian, the remedial activities in the Southern Concrete Pad Area were to include removal of
contaminated concrete, subbase, and soil to an initial depth of nine feet that is to be spread and
treated on the northern portion of the site. The plan included excavation in the Southern Concrete
Pad Area to a minimum depth of nine feet, subject to inspection and testing for contaminants, below
the top of the concrete pad with the excavation performed in two stages. Radian’s first stage
required using a sheet pile cut-off wall to control groundwater infiltration during excavation. The
second stage was to be performed in an open cut, provided a minimum four-foot thick soil cover was
available between the floor of the excavation and the water bearing sand zone.

As outlined in the Technical Design Report and Technical Specifications prepared by Radian , an
Indiana-registered professional engineer specializing in geotechnical engineering has prepared this
réport for review and concurrence by the USEPA, IDEM, and Enviro-Chem Trustees. The
following report sections include discussion on the following items:

¢ maximum safe depth of excavation in the Concrete Pad Area,
* preliminary excavation stability analysis, and
» location of the proposed sheet pile cut-off wall.

The objectives of the subsurface exploration were to determine the extent and the nature of the
principle soil strata, the depth to groundwater, and to obtain samples of the various soils for
identification of engineering soil properties. The geotechnical information collected during the
investigation was used to provide the analysis and recommendations contained in the following
section of this report. The thickness and horizontal extent of the various soils encountered, the zone
of saturation, consistency, and assessment of shear strength are shown on the boring logs, soil cross
sections and in the laboratory tests sheets.

Certain findings, however, are significant with respect to planning for the excavation of the Southern
Concrete Pad as summarized below:

» Sheet piling previously anticipated will not be required, because of the associated
slope stabilities encountered. Sheet piling was specified for stabilization of soils along
the excavation wall, which have been found to be extremely stable on their own, and to
minimize dewatering of the excavation due to the previously encountered artesian
conditions that have now been mitigated by the capping of the North Side Landfill (NSL)
and the subsequent installation of a slurry wall between NSL and the Enviro-Chem site.

CADOCS\ENVIROCH\DRGEOTECH wma'.
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* A one-to-one slope (i.e., 45 degrees) will be required to safely excavate soils without
sheet piling. Such a slope would result in a small wedge of unexcavated soil within the
remedial boundary along in the southeastern corner. However, an alternative approach
that will eliminate this small wedge of unexcavated soil would be the installation of
temporary shoring in the south east comner of the Southern Concrete Pad Area.
m&%ﬁé@m shoring will therefore be utilized at the southeastern corner of
the excavation.

41  Sheet Piling

An assessment of slope stability and the elimination of the potential instability of the excavated floor
of the planned removal action excavation permitted the elimination of the sheet pile wall
contemplated to constrain site dewatering. Field and laboratory testing of site soil samples provided
estimates of the shear strength (see Appendix C, Tables 3 through 6) of in-situ soils, the
methodology utilized to analyze stability of excavated slopes and the associated diagrams used for
the stability analysis are presented in Section 4.3. Therefore, the site may be excavated with side
slopes of one to one using incidental excavation dewatering with local sumps.

P

Based on past and present hydrogeologic data, it was apparent that a large finite or discontinuous
water bearing sand zone (consisting of sands and gravels) exists under the North Side Landfill (NSL)
and the Southern Concrete Pad area at the Enviro-Chem Site. The top of this sand layer was
encountered between 8 and 22 feet below the ground surface. Based on receipt of landfill closure
operation data, capping of NSL and the subsequent installation of a slurry wall between NSL and the
Enviro-Chem site appears to have eliminated or significantly reduced the hydraulic connection of
this zone between the two sites. The construction of surface and subsurface hydraulic barriers has
had the effect of reducing the hydrostatic pressure on this zone under the Southern Concrete Pad
area, as evidenced by groundwater elevation readings on-site. As a result, it is anticipated that sheet
piling previously proposed for the Southern Concrete Pad area will not be required to minimize
ground water infiltration into the excavation area and subsequently dewatering.

Based on present hydrogeologic data, isolated water bearing zones may be encountered in the upper
nine feet of soil. However, the volume of water expected to be produced from these zones is small
and may infiltrate to the lower soils before collection by sumps can be made (See Figure 6 for a
schematic of the hydrogeologic regime). Two factors identified during the site exploration support
the mitigation of artesian groundwater pressure within the site excavation boundaries:

* lack of saturation within the upper clay soils, and
» capping and isolation by slurry trench of NSL.

CADOCS\ENVIROCH\DFGEOTECH ‘ﬁ"‘ ,a'p‘vc,
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The degree of saturation of a soil sample is defined as the ratio of the volume of water to the volume
of voids within the soil. Therefore, a value of 100% saturation is equivalent to the groundwater level
in the subsurface profile. Tables 3, 4, 5, and 6 in Appendix C presents a summary of shallow soil
testing data.

The water surface was also measured near the same elevation in the pump test well casing and
piezometers located near Borings G-2-98 and G-6-98. In support of earlier investigations by others,
who reported artesian conditions in selected site observation wells, it has been noted that the
observations were made at a time before the hydrogeologic isolation of the landfill to the east. The
NSL has been recently capped with impermeable soils and an engineered hydraulic barrier (slurry
trench) has been constructed near the common boundary with the site. The hydraulic isolation of the
landfill substantially decreased the recharge to the lower permeable sand soils, thereby reducing the
hydraulic gradient and resulting piezometric pressure at the removal action site.

Based on results of the hot spot evaluation, no artesian conditions were encountered in the
southwestern portion of the Southern Concrete Pad Area, further supporting the findings of the
geotechnical evaluation.

4.2 Temporary Shoring

A safe excavation depth may be obtained at the proposed Remedial Boundary in the southeast corner
of the Southern Concrete Pad Area by installing temporary sheetpiling to act as shoring. The
temporary sheetpiling (MP117, 20 feet long or equivalent) would be driven in pairs from the ground
surface after the removal of the Southern Concrete Pad and gravel subgrade. The temporary
sheetpiling would start at the southeast corner, along the eastern remedial boundary, and continue
to the north approximately 135 feet and along the southern remedial boundary to the west
approximately 20 feet. The temporary sheet piling shoring is proposed to act as a cantilevered
section during excavation of the contaminated soils. The side wall sampling procedure already in
place can be utilized in this area. After backfilling this area to grade, the temporary sheetpiling
would be removed.

4.3 Stability of Excavation Slopes

The methodology utilized to analyze the stability of excavation slopes progressed by identifying: 1)
modes of slope failure; 2) causes of slope failure; 3) effect of soil type on the failure surface; 4) the
type of stability analysis; 5) slope stability charts; and 6) Factor of Safety. Considerations for each
of these criteria are provided as follows.
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1. MODES OF SLOPE FAILURE. Principal modes of failure considered in soil are (i) on a curved
slip surface approximated by a circular arc, (ii) translation on a planar surface whose length is large
compared to depth below ground, and (iii) displacement of a wedge-shaped mass along one or more
planes of weakness.

2. CAUSES OF SLOPE FAILURE. Slope failures occur when the rupturing force exceeds resisting
force. For Excavation (Cut) Slopes, failure may result from one or more of the factors described by:

(1) A change in a slope profile that adds driving weight at the top or decreases force at the base.
Examples include steepening of the slope or undercutting of the toe.

(2) An increase of groundwater pressure, resulting in a decrease of frictional resistance in
cohesionless soil or swell in cohesive material. Groundwater pressures may increase through the
saturation of a slope from rainfall or snow melt, seepage from an artificial source, or rise of the
water table.

An additional factor that was considered for cuts in stiff clays is the release of horizontal stresses
during excavation, which may cause the formation of fissures. If water enters the fissures, the
strength of the clay will decrease progressively. Therefore, the long-term stability of slopes
excavated in cohesive soils is normally more critical than the short-term stability. Excavations are
not expected to be open over a long period; therefore, no potential for swelling and loss of strength
with time exists.

3. EFFECT OF SOIL TYPE.

Failure Surface. In homogeneous cohesive soils, the critical failure surface usually is deep, whereas
shallow surface sloughing and sliding is more typical in homogeneous cohesionless soils. In
nonhomogeneous soil foundations, the shape and location of the failure depends on the strength and
stratification of the various soil types.

4, TYPES OF ANALYSIS For the nine feet high soil slopes in relatively homogeneous soil, the
failure surface is approximated by a circular arc, along which the resisting and rupturing forces can
be analyzed.

Limit Equilibrium Method. A limit equilibrium method was used in this geotechnical analysis
assuming the validity of Coulomb’s failure criterion along an assumed failure surface. A free body
of the slope is considered to be acted upon by known or assumed forces. Shear stresses induced on
the assumed failure surface by the body and external forces are compared with the available shear

CADOCS\ENVIROCH\DFGEOTECH ‘%" ’a'n.lc



Enviro-Chem RRA
Geotechnical Report for Southern Concrete Pad Area
Page 14 of 17

strength of the material. This method does not account for the load deformation characteristics of
the materials in question.

5. SLOPE STABILITY CHARTS. (See Fundamentals of Soil Mechanics, D.W.Taylor,1948)
Rotational Failure in Cohesive Soils (@=0)

(1) For slopes in cohesive soils having approximately constant strength with depth, Figure 9a in
Appendix A was used to determine the factor of safety.

(2) For slopes in cohesive soil with more than one layer, centers of potentially critical circles
were determined from Figure 9b in Appendix A. The appropriate shear strength was determined
for each section of the arc in each stratum. The following guide for positioning the circle was
used.

(a) If the lower soil layer is weaker, a circle tangent to the base of the weaker layer will be
critical.

(b) If the lower soil layer is stronger, two circles, one tangent to the base of the upper weaker
layer and the other tangent to the base of the lower stronger layer, should be investigated.

6. REQUIRED SAFETY FACTORS. The following values should be provided for reasonable
assurance of stability:

(1) Safety factor no less than 1.5 for permanent or sustained loading conditions.

(2) For foundations of structures, a safety factor no less than 2.0 is desirable to limit critical
movements at foundation edge.

(3) For temporary loading conditions or where stability reaches a minimum during construction,
safety factors may be reduced to 1.3 or 1.25 if controls are maintained on load application.

The results of the stability analysis indicated that all slopes within the excavation may be safely
constructed at slopes of one to one. The minimum factor of safety, calculated assuming the lowest
shear strengthmm(fEe proposed excavation. Analyses were completed to depths as
much as 12 feet below existing ground surfaces. Local dewatering will be required to control
precipitation and local infiltration from exposed sand lenses. Hydrostatic uplift of the clay is not
anticipated.
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4.4 Dewatering

The Radian excavation plan for the Southern Concrete Pad Area included both sheetpiling and
dewatering to reduce the dewatering pump rate and associated wastewater treatment system size.
This plan was conservative due to incomplete site-specific data on the stratigraphy, contamination
profile (depth) and hydraulic conductivity in the Southern Concrete Pad Area. In addition, two
engineering considerations have changed since the initial plan that have altered the geohydrologic
regime in the vicinity of the planned excavation (i.e., North Side Landfill has been capped and a
slurry wall has been installed).

Current data summarized in this report has identified a complex geohydrological regime that is
comprised of silty clay with intermittent sand lenses (water bearing) and a deeper aquifer system that
starts at approximately 8 to 22 feet below ground surface. Versar’s best engineering judgement is
that the site may be safely excavated to a depth of 12 feet across the site, when coupled with
freeboard to the potentiometric surface of 872 feet.

Versar has reviewed the ground water dewatering estimate provided by Radian, see Appendix D.
Radian’s estimate was based upon a pad dewatering simulation with ten wells, with and without the
North Side Landfill’s slurry wall. Radian’s estimated dewatering pump rate of less than 50 gpm
appears to be conservative. We concur with the conclusions provided, predicated upon the assumed
conditions of analysis. In addition, limited field measurements during the Preliminary Hot Spot
Survey led Versar to estimate dewatering pump rates at approximately 20 gpm. However, without
a site-specific pump test, there is still some degree of risk associated with the elimination of the
sheetpiling (previously specified to mitigate dewatering pumping rates). Versar therefore
recommends the following approach:

® Initially, excavation should begin in the southwest comner of the site, utilizing two 2-
cubic yard back hoes to cut an approximate 20 to 40 foot strip to the northern boundary
of the excavation to a depth of nine feet. When each strip is completed, a second strip
to the east would be excavated while the first strip is backfilled. Dewatering should be
minimal and should be accomplished through the use of localized dewatering sumps.
However, a well point dewatering system should be installed as a contingency, should
deeper excavation be required.

° Should dewatering rates from the well point system and sumps exceed the capacity of the
on-site wastewater treatment system (70 gpm), highly unlikely, the alternative available
is to add treatment capacity through the addition of another 35-gpm wastewater treatment
system for a period of approximately two weeks during the excavation period.
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Please note that all indications thus far lead Versar to believe that implementation of this
alternative is unlikely.
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5.0 QUALIFICATIONS

This report has been prepared with generally accepted soil and foundation engineering practice to
assist in the design of the project. No other warranty expressed or implied is made. The scope of
this report is limited to the specific project and location described herein and our description of the
project represents our understanding of the significant geotechnical aspects. If changes in the design
or location of the project improvements are planned, we should be informed so the changes can be
reviewed, modified and approved in writing by the geotechnical engineer.
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Figure 6 - Enviro-Chem Site
Hydrogeological Schematic for the Area Under the Southern Concrete Pad
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Project No. 3709.001 County Boone Boring No. G-1-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 886.1 Completion Depth 34.0 ft bgs Auger Depth 32 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/21/98 Finish 2/2/98
UTM (or State Water Level:
Plane) Coord. N.(X) 971799.9 E.(Y) 725948.4 During Driling ¥ 6.0 ft bgs At Completion ¥ ft bgs
Latitude 39° 57" " Longitude 86° 16 " SAMPLES PERSONNEL
Boring Location _Southern Concrete Pad Excavation Area ;ﬁ Geologist - C. O"Nail
[%3 s -
Drilling Equipment and Method _ CME-75 1 e § £ ~ ®IZ Orillr - Dav? Elis
o w2 | F > ©oloT]® Helper - Justin
= £ 2|22 |23 5 [SHIS5E[S
[} = 5]l alazl &322 e|& = |Helper-
O2IGE|E|E|ES <5585l
elevation | DESCRIPTION OF MATERIALS (02|00 =| 6 | o |ac| O [z820|T 2 REMARKS
- LEAN CLAY FILL with Sand very stiff, W - 1 115251 2 11| O
- brown and gray, trace organics (CL-FILL) / — ]
™ 885.1 1 2
= /: 4
—884.1 /: 2 16 [2.0] 2 [13] 562
= /: P 3
—883.1 / — 3 3
- - 6
- / -
—882.1 /__ 413 51257 [13]274
- UW=134 pcf SG=2.76 /E P |3
—881.1 — 5 5
- / - 5
[ 880.1 _ , A_Y 6
- LEAN CLAY stiff, brown and gray mottled, / — 96 17115 3 |35 6.3
- trace sand and gravel fill (CL) / - B |1
- — 3
—879.1 UW=127.6 pcf SG=2.70 /_ 7 2 12" Steel Casing installed
- / - to 7 feet.
878 /—_ 8 o7 15 |15] 5 | 22 |[14.0
f— —
— /- p 5
—_877.1 / — 9 7
- /: 10
— 876.1 é — 10
- LEAN CLAY hard, gray, trace gravel {CL) ’7//— 98 13|6.5[10{ 12 [84.0
- — s |6
- — 7
—875.1 UW =99 pcf 5G=2.76 /—_ 11 8 Bottom of Excavation at
- / [ 875.1+/-
— Sand lens at 11.8 feet. [
—874.1 /_ 1253 16 [NA| 5 | 10 |59.0
- / - 4
—873.1 / — 13 5
- Sand lenses at 13.3 and 13.8 feet /: 6
8721 /:14 100 T4]19] 6 |10 50
- / — B |6
T 871.1 15 5
: _ 6
870" I~ POORLY GRADED SAND medium to coarse  [iorp ' [101 7 [NP[ O 0
— grained, loose to medium dense, gray, trace 2
_E359_1 gravel, saturated (SP) 2
7
—868.1 702 NP6 | - |12
- 9
—867.1 1
- 11
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Project No. 3709.001 County Boone Boring No. G-1-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation 886.1 Completion Depth 34.0 ft bgs Auger Depth 32 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 1/21/98 Finish 2/2/98

UTM {or State Water Level:

Plane) Coord. N.(X) 971799.9 E.(Y) 725948.4 During Driling ¥ 6.0 ft bgs At Completion 3 ft bgs

Latitude 39° 57 * Longitude__ 86° 16" " SAMPLES PERSONNEL

Boring Location __Southern Concrete Pad Excavation Area g Geologist - C. O'Neil

e - i - 1l

Drilling Equipment and Method CME-75 —1 s é £ ~ ®|E Driller Dave. Ellis
o 5|2 ]|~ Zl - o222l Helper - Justin
ﬁmgn Té "é'és i gggg;.;g Helper -
© e ol JT I> ol3 €&

. - Q| @ a 2ia sla a

eevstion| DESCRIPTION OF MATERIALS [05|0S|a | |ae| o |z228|z e REMARKS

- POORLY GRADED SAND medium to coarse A 103 SNy 4| ©

- grained, medium dense, gray, trace gravel 8

—865.1 (SP) 8

— 12

[ 864.1 104 i5[NP| 3 -] 0

- 7

863.1 10

— 10

(8621 105 (NP 4] -] 0

- 7

—g61.1 9

- 10

8601 106 Te[NP[6] -] O

- 7

—859.1 17

- 19

| -858.1

858 Grading to sandy silt. 107 1T INP 11 - o

- 12

—857.1 13

- 13

8581 I TEAN CLAY very stiff to hard, brown and % 4= 2O [708 16[3.0] 3 [10] O |Disturbed Sample.

- gray mottled, trace sand (CL) / P17

—865.1 E_ 31 16

= /: 25

—854.1 /:’ 32558 6 (70]13]|11]| 0

= / - s |15

—853.1 / — 33 54

- /: 56

- %

852.1 Boring terminated at 34 feet and tremmie 34
grouted with cement-bentonite grout.
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Project No. 3709.001 County Boone Boring No. G-2-98 Monitor Well No. _ MW-G2

Project Name Enviro-Chem Superfund Site

Sita Location US 421, Zionsville, Indiana

Surface Elevation 885.1 Completion Depth 26.0 ft bgs Auger Depth 24 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 1/29/98 Finish 2/4/98

UTM (or State Water Level:

Plane) Coord. N.{X) 921737.8 E.{Y) 725941.9 During Drilling ¥ 8.0 ft bgs At Completion ft bgs

itud 39° 7 - i ° ' .
Latitude 5 Longitude_ 86 16 SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;@ Geologist - S. Conway
[T} . -

Drilling Equipment and Method CME-75 S §. £ ~ 2 Oriller Davg Ells
©Q 2| 2 - 2 vle=lT Helper - Justin
£ T © 'y CRER] = | ® = 5 €l =
a 21 g1 alazl & |2%|2s|& = |Helper-
se|le5|c|E1E5 S 55|8Elak

eevaton| DESCRIPTION OF MATERIALS |©=2[0=|a | & |jax| O |z28[20j8 2 REMARKS

[ LEAN CLAY FILL with Sand medium stiff to 7 — 64 6 [.75|NA| 1573

- stiff, brown, roots near surface (CL FILL) - B

—884.1 /: 1

—883.1 /: 2 Is5 12[7.75| & | - {0004

= / - P|3

—882.1 / — 3 3

= / - 4

—881.1 /‘: 4 55 16[1.6] 4 |15 [ 127

— / - 4

—880.1 / C 5 4

- / — 5

[ 879.1 - % 6

- SANDY CLAY stiff, dark gray (CL) % - 150 2014 221 10

— — B 3

- - 4

—878.3 . — 7 5 12" Steel Casing instalied

— Sand lens with pebbles at 7.3 feet. /: to 7 feet.

— 877.1 2zl

- CLAY soft to medium stiff, gray, trace sand Z — 161 2 |05|ST 25

— and gravel (CL) /-— P

—876.1 | POORLY GRADED SAND coarse grained, SEN T

- loose, gray {SP)

—875.1 — 1053 4 [NPINAT - | NA

- Bottom of Excavation at

—874.1 — 11 874.9 +/-

F .

- LEAN CLAY stiff, gray, trace sand, little A

8731 | gravel (CL) //: 125553 41039 ] 0

- / - E|S

—872.1 E 13 5

= UW =147 pcf / = 7

—871.1 % — 14

- POORLY GRADED SAND medium to coarse 154 14 | NP [ 1 - o

- grained, loose, gray, trace gravel (SP) 2

—870.1 3

— 6

=

8691 155 O[NP | 1] -] 0

- 3

—868.1 5

- 5

—867.1 .

- POOQRLY GRADED SAND with Gravel 156 18INP [ 4 0 {Cc=0.96

— medium to coarse grained, medium dense, 6 _

— Cu=7.5

—866.1 gray (SP) 8

- 7

- Gravel lens at 19.8 feet
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Project Name

Enviro-Chem Superfund Site Site Location

US 421, Zionsville, Indiana

Surface Elevation 885.1 Completion Depth 26.0 ft bgs Auger Depth 24 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/29/98 Finish 2/4/98
UTM (or State Water Level:
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Latitude ___ 39° 57 " Longitude__ 86° 16 - SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area g Geologist - S. Conway
[} . . .
Drilling Equipment and Method _ CME-75 [ § £ ~ |2 Driller Davei Ellis
L Bl Z] > oleZ|® Helper - Justin
= £E2|le2(=2|es T|SH|5E|2
[=3 | ol alaz] 21222 8| ¢ |Helper-
SIEEEE B
gevation| DESCRIPTION OF MATERIALS |92 |0=|a |» |a=x| 0 [z8|20|a 2 REMARKS
- LEAN CLAY with Sand hard, gray, trace — 1567 14(68] 3 | - 0
- gravel (CL) - 8|8
—864.1 /: 21 12
- - 21
- / -
—863.1 /:22 158 AR5+ 6] -] 0
- /: P {10
- 862.1 /: 23 13
- — 14
- Sand lens at 23.6 feet. / -
—861.1 /_—24 159 18 - 7] -] 0
- - 13
—860.1 / 25 14
~ / - 16
—a59.1 24 26

Boring terminated at 26 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555




PROJECT TITLE _ENVIRO-CHEM WELL NO. G-2 BORING NO. G—2-98

LOCATION _ZIONSVILLE, IN DATE STARTED 1-—-29-98 COMPLETED 1-29-98
DRILLING CONTRACTOR PHILIP ENVIRONMENTAL DRILLER DAVE ELUIS
RIG No. CME-75  METHOD HSA ~  FLuiDS NONE _ GEOLOGIST STEVE CONWAY, HANDEX

COMMENTS N 921,799.89, E 725,948.40

PROTECTIVE RISER CAP —\

TOP OF CASING ELEVATION 887.3

APPROXIMATE EXISTING ey
GROUND SURFACE

EL.885.12 MSL
1'

R | R L wv% RO R TR
©o /
3
- 12" DIA. 2
z| STEEL CASING
gle :
XIE ?
B <
§ BOREHOLE %
E DIAMETER
o 8
°
R
©w
z |
N [
ola N ©
=i d -
glo N
@ N
A - .
. R 7
Ay . -
2 q &
& - B
~ _‘
g © o ER R
é i <K B
b [+ ' ) B
AN
WELL CONSTRUCTION NOTES: BOTTOM OF BORING
1. TYPE RISER ABOVE W.T. 2"¢ PVC
2. TYPE RISER BELOW W.T. 28 PVC RISER STACK
3. TYPE OF SCREEN 0.010” CONT. SLOT PVC MONITORING WELL
3. TYPE OF PROTECTIVE CASING STEEL INSTALLATION DIAGRAM
4. ELEVATION OF WATER 878.13 T MSL.
5. WATER LEVEL READING ON 9.0 FT BELOW TOC "ﬂ’ﬂﬂl?m
TEB 24, 1938

e ——
NOT TO SCALE L:\3709001\....\ 3709001H
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Project No. 3709.001 County Boone Boring No. G-3-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 885.2 Completion Depth 34.0 ft bgs Auger Depth 32 ft bgs Rotary Depth ft bgs
Quadrangle _ Rosston Sec. T. R. Date: Start 1/23/98 Finish 1/26/98
UTM {or State Water Level:
Plane) Coord. N.(X) 921664.5 E.(Y) 725941.5 During Drilling ¥ 9.0 ft bgs At Completion 3  ftbgs
Latitude____39° 57 " Longitude ___B86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - C. O'Neil
g - ilfer - D 1li
Drilling Equipment and Method _CME-75 —] © ‘E £ -~ ®| & Driller avet Elis
o a2 |~ 2l |ooles 3 Helper - Justin
E |c8|=2|elesls(sBI5ES_ .
SolBg |2 (eg 2|25 zg| el
4 © @ |8 @ = =
glevaton| DESCRIPTION OF MATERIALS |[9=2|0=| & | & |ac| 0 |z820|a s REMARKS
— LEAN CLAY With Sand stiff to very stiff, e 10 4 (101 |21 O
- brown to brown and gray mottled, trace / — P2
[ 884.2 gravel and brick fragments (CL-FILL) /: 1 2
- - 1
- / —
—883.2 /:‘ 2 I3 g [15[ 218 ©
- /: P 3
—882.2 / — 3 2
- UW =131 pef $G=2.72 /: 4
- / -
—881.2 /: 493 12120] 1 (2127
- / - Ppla
Easo.z — 5 3
- / - 5
—879.2 /: 6 53 20(1.9] 2 |27 26
= /: 8 |2
[ a7s.2 Zuil 2 o
- ’ SANDY SILT stiff, gray, trace organics (ML) - 3 127 Steel Casing installed
- = feet.
- UW =129 pet SG=2.64 - . to 7 feet
—877-2 I BGORLY GRADED SAND loose, fine (o T 74 6 NP 1 (18] -
- medium grained, brown (SP) = 2
[ 876.2 gy 2
- < 4
— LEAN CLAY very stiff to hard, brown and -
—875.2 | gray mottled (CL) /T 10173 20 (41| 4 |13 206
- UW =138 pcf SG=2.74 /: B {10
;874.2 Grades with isolated sand streaks and /:_ 1 :; Bottom of Excavation at
- lenses. %: 874.1+/-
[—873.2 [ "SANDY CLAY/CLAYEY SAND very stiff, =~ — 1235 3022 4] 9 (83
- gray, trace gravel {CL/SC) — s |6
—872.2 / — 13 g
- Sand lense at 13.5 feet L
S S - 14
= LEAN CLAY with Sand very stiff to hard, / - 17 2053 5|9 |19
- gray, trace gravel (CL) /: B |8
F—870.2 / 15 1
- - 11
- Sand lens at 15.5 feet /:
eeo.z | UW=T50 et /:16 18 16 B 5+ T8
: /: P
E—sss.z %E 17
[ 867.2 /:18 19 10]208| 4 |11]18
C /: B |6
- — S
:866.2 UW =144 pef /: 19 .
- =
2

VERSAR, INC.: 200 W. 22nd Street; Suite 250; Lombard, IL. 60148; 630/268-8655
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Project No. 3709.001 County Boone Boring No. G-3-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 885.2 Completion Depth 34.0 ft bgs Auger Depth 32 ft bgs Rotary Depth ft bgs
Quadrangle _Rosston Sec. T. R. Date: Start 1/23/98 Finish 1/26/98
UTM (or State Water Level:
Plane) Coord. N.(X) 921664.5 E.{Y} 725941.5 During Drilling ¥ 9.0 ft bgs At Completion ¥ ft bgs
Latitude ___39° 57 " Longitude__ B86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;:,7 Geologist - C. O'Neil
g - Driller - i
Drilling Equipment and Method _ CME-75 g §' £ ~ # & et Dave. Elis
o 5| Z2 | ~ > wleZ|® Helper - Justin
< £ 2| =2|e|e8 5|55 52 Helper -
SolBg|E|EIEE Z|35EE|cE—
[ Q =10 aa
eevation]| DESCRIPTION OF MATERIALS |63 (02| & |3 (38 8 [=z28]35|z& REMARKS
- LEAN CLAY with Sand very stiff to hard, '// — 20 1813.8{ 7 |13 |83
t gray, trace gravel (CL} / - B |9
—864.2 — 21 12
- / - 16
:—863.2 Sand lens at 22 feet /5 22 51 36145130 08
= /: B |14
[ 862.2 — 23 "
— //: 16
- POORLY GRADED SAND medium to coarse —
—861.2 graded, medium dense gray {SP) — 2455 201441011 1.3
- TEAN CLAY with Sand very stff to hard, - B |15
—860.2 | gray (CL) — 25 20
- /: 24
8592 /? 26153 1770217 [ 11| 13
- / - s |18
[—858.2 / 27 23
- /: 34
—857.2 /:‘ 28152 22 (10510 10| 24
= / - s {21
[ 856.2 / 29 25
= /: 47
—855.2 Grades to LEAN CLAY /: 305 T2f56+ 201261
- / — P |50
—854.2 /;— 31 po/4
[-853.2 — — 32
— SILT hard, gray, with interbedded clay - 26 121471471 7 -
- streaks (ML) - S |43
[—852.2 33 50
E - 30/3.5
-
8512 Boring terminated at 34 feet and tremmie 34
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8655
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Project No. 3709.001 County Boone Boring No. G-4-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation 884.4 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bas

Quadrangle _ Rosston Sec. T. R. Date: Start 1/31/98 Finish 2/5/98

UTM (or State Water Level:

Plane) Coord. N.{(X) 921605.7 E.(Y) 725933.4 During Drilling £17.0 ft bgs At Completion ft bgs

Latitude __ 39° 57 " Longitude __ 86° 16 " SAMPLES PERSONNEL

Boring Location _Southern Concrete Pad Excavation Area E Geologist - Steve Conwaay

® 2 - Driller - i

Drilling Equipment and Method _ CME-75 — s | & £ =~ ®|Z rer Dav? Elis
.g c ) zc : o ; = |o®le = 3 Helper - Justin
EETHEE B sk
- O 2] a =|eg|j@a

Elevation | DESCRIPTION OF MATERIALS |63|a2| & | a|de| o |z825|a e REMARKS

— LEAN CLAY FILL with Sand medium stiff to V — 79 1612.0] 1 {16 ]| 05

: stiff, brown to gray, trace gravel (CL-FILL) /- P|3

[ 883.4 / — 1 2

- /: 2

—-882.4 /: 2 55 8 |75 1 |16 05

- / — B |1

 881.4 / — 3 1

- /: 2

—880.4 /:‘ 4 & g |10 - 17|33

— / - P |1

[ 879.4 / — 5 2

- — 1

— Gravel lens at 5.5 feet —

—g878.4 7777/ ma

- CLAY stiff, gray, trace sand and gravel {CL) //L: 201 16 [1.2] 2 |39 [15.6

[ — B | 2

| - 3

EB”‘J' /'__ 7 3 12" Steel Casing installed

— to 7 feet.

- e L 7/

—876.4 | “CLAYEY SAND medium dense, gray {SC) 7. 8 5oz 12| 3 ST 25

= UW=120.6 pcf SG=2.754 /E

—875.4 Sand lens at 8.5 feet. /: 9 Bottom of Excavation at

- /: 875.3+/-

874.4 — 10

= UW =147 pcf $G=2.802 %: 203\ A7 poH 212256

C e Grades with little gravel %_ 11 "

- POORLY GRADED SAND fine grained, 14

— medium dense, brown (CL)

—872.4 — 12355 16| NP| 4 | 10 |104.d

[ 451 5

—871.4 2 P 120

E LEAN CLAY hard, gray, trace sand and Y m 13 24

- gravel (CL) / -

[—870.4 /TM 205 8] - [11] 9 |126

- / - NP |17

I 869.4 ~ — 15 18

- GS Analysis /_ 21

—868.4 %:16 206 18(50]12| 9 [106

- /: P 14

—867.4 . . s 2217 15

- SAND fine grained, loose to medium dense, 16

- brown {SP)

—866.4 207 6(50] 8 | 9|86

- P |10

™ 865 4 LEAN CLAY hard, gray, trace sand and NPl 12

- [M\gravel (CL) 11

- SAND fine grained, loose to medium dense,

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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Project No. 3709.001 County Boone Boring No. G-4-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.4 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __ Rosston Sec. T. R. Date: Start 1/31/98 Finish 2/5/98
UTM (or State Water Level:
Plane) Coord. N.{X) 921605.7 E.{Y} 725933.4 During Drilling ¥17.0 ft bgs At Completion ¥ ft bgs
Latitude 39° 57 " Longitude ___86° 16 . SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;‘3 Geologist - Steve Conw“‘
Q —- ‘ . .

Drilling Equipment and Method _ CME-75 —1 g § & ~ ®2 Driller Dave‘ Elis

] 2| 2| F b olo |l Helper - Justin

= £E2|2|ojesl FiSW|5E| 8

Q a-|e|eja 25258« E Heiper -

E2|eE | E|E|ES a|>2|85|at
eevaton| DESCRIPTION OF MATERIALS |[63|6£| & | & |ag| 0 |z838|x e REMARKS
- \brown (SP) 7/ 7 — 208 17[5.0[ 5 [10] 6.5
- LEAN CLAY hard, gray, trace sand and — P |7
—863.4 | gravel (CL) %:— 21 :g
[—862.4 /:’ 22 755 24|50| 5 [10[14.6
- / - P |12
_Eam 4 /5 23 12
[ 860.4 ///“ 24

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout,

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 80148; 630/268-8556
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Project No. 3709.001 County Boone Boring No. G-5-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, indiana

Surtace Elevation 886.6 Completion Depth 36.0 ft bgs Auger Depth 32 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 1/31/98 Finish 2/5/98

UTM (or State Water Level:

Plane) Coord. N.(X} 921819.7 E.(Y) 725914.5 During Drilling ¥14.0 ft bgs At Completion ¥ ft bgs

Latitude 39° 57 " Longitude_ 86° 16 " SAMPLES PERSONNEL

Boring Location _ Southern Concrete Pad Excavation Area g Geologist - Steve Conway

g - iller - i

Drilling Equipment and Method _ CME-75 a §: £ ~ ® 2 Driller Dave. Ells
o g 2| F 2l - |ote|e bl - Helper - Justin
£ |€8 ({2223 % 2 ¢|2 8| & ¢ |Helper -
TolSE|E|EIE8 5 5835k

eevation| DESCRIPTION OF MATERIALS [©-|@=|& | o |[ac| O [z8[20|a 2 REMARKS

- SANDY CLAY FILL very stiff to hard, brown 2 76 9 1203 (13| O

— to brown and gray mottled, trace gravel, - P {2

" gas.6 | brick and ash (CL-FILL) /: 1 2

[ I~ 3

- / -

[—884.6 /: 2 57 17(30| 3 |14] ©

[~ /: Pls

—883.6 — 3 9

— %t 11

—-882.8 /t__ 4 78 22[45( 4 [11 ]34

- / - 8

—881.6 — 5 10

— /: 10

[—880.6 /? 6 76 24|16 8 |11 205

— %: s |7

879.6 o : — 7 8 . o

- AY very stiff, brown and gray mottled 7 — 7 12" Steel Casing installed

- {cL /Z to 7 feet.

—878.6 /__ 8 q3 24 |3.2|ST |11 | NA

- Sand lens at 8.5 feet. -

“677.6 | UW=144.2 pcf SG=2.80 /—_— 9

—876.6 / — 10

= %: 12 16 381 g 11106 Bottom of Excavation at

- — B875.8 +/-

—875.6 %_ 11 7

- / — 8

[ 874.6 7 12

- SAND CLAY very stiff, gray (CL) % 113 19]35| 5 [10] 0.6

- /: P|s

|—873.6 - 5

E 3 Fine GRAVEL lenses at 13.1 and 14 feet. /F 13 7

—872.6 2 %31 14

- SILTY SAND loose, gray, trace gravel (SM) HARi= 114 16 [NP | 4 |15 0.0

- — 4

" 871.6 = 15 4

- - 3

- Gravel layer at 15.5 feet. -

—870.6 . _f16 115 12 4| 8 [ 00

- - ) ;

—869.6 [T SANDY CLAY medium stiff, gray (CL) — 17 ,;5 13

- Sand lens at 17.3 feet /}:

— 8686 I POORLY GRADED SAND laase to medium 181 g\ A5 NP | 7 |70 13

- dense, medium to coarse grained, gray, 3

™ 867.6 trace gravel (SP) 6

: 7

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8565
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"el .sa'?uc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log

3709.001

Project No.

Page _ 2 of 2

County Boone Boring No. G-5-98 Monitor Well No.

Project Name

Enviro-Chem Superfund Site

Site Location US 421, Zionsviile, Indiana

Surface Elevation 886.6 Completion Depth 36.0 ft bgs AugerDepth __32 ftbgs  RotaryDepth _____ftbgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/31/98 Finish 2/5/98
UTM (or State Water Level:
Plane) Coord. N.(X} 921819.7 E.(V) 725914.5 During Driling ¥14.0 ft bgs = At Complistion ¥ ft bgs
Latitude 39° 57" " Longitude___ 86° 16 - SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area {2; ge-:mgm - gteve Conway
° _ g .
Drilling Equipment and Method CME-75 18| S £ ~ ® ¢ rer ave. Elis
©Q i Z|F > oleT|® Helper - Justin
£ L8 2| 2|28 5 |5%|5E|8
Solaz|elalesl £ (38|58 < g|Herer
N 3|l o3 gl a [ 2l25las
glevation| DESCRIPTION OF MATERIALS |©=a|0 2|3 | & |6&| 0 |z8|2C|x 2 REMARKS
- POORLY GRADED SAND medium to coarse 117 12|NP| 3 |15} 0.0
- grained, medium dense, gray, trace gravel 5
I —865.6 | (SP) 7
~ 7
[—864.6 118 3| NP | 3 0.0
- 5
[ 863.6 8
- 9
E%z-" 119 15 (NP 3 0.0
L 7
[—861.6 "
[ 1
[—860.6 120 16 (NP | 6 0.0
- 7
™ 859.6 8
— 13
.
[ 858.6 121 13|NP| 3 0.0
E 6
857.6 9
E 10
—856.6 122 16 (NP | 7 00
— ]
[ ss5.6 7
- 12
—854.6 123 15|NP| 6 0.0
- 8
E—asa.s 9
- 13
—852.6 124 24| NP | 4 0.0
- 3
I—851.6 6
— 9
’1850'6 Boring terminated at 36 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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Project No. 3709.001 County Boone Boring No. G-6-98 Monitor Well No. _ MW-G6
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 883.9 Completion Depth 27.0 ft bgs Auger Depth 25 ft bgs Rotary Depth ft bgs
Quadrangle __ Rosston Sec. T. R. Date: Start 1/29/98 Finish 2/4/98
UTM (or State Water Level:
Plane) Coord. N.{X} 921433.4 E.{Y) 725907.8 During Drilling ¥ 4.0 ft bgs At Completion ¥ ftbgs
i o ' " P o ' -
Latitude 39 57 Longitude __ 86 16 SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway
£ L )
Drilling Equipment and Method _ CME-75 —1 s é £ ~ #2 Oriller Davei Ellis
0 w|Z|F > oloZ|® Helper - Justin
= L£8|e2|2|2¢ FTISHS5E S
[=% < 5| a|a3l 2|28 2 8| <|Helper-
S F I L Py
eevation| DESCRIPTION OF MATERIALS |92 |c=|a | » [ac| O [z8]20(a 2 REMARKS
- 7" CONCRETE above limestone subbase. vy 4 —
= 5.5 E
-882.9 4 4 1
- B 7 6 - - 15 -
= saE|° .
- 881.9 S 2 2
—881. SILTY CLAY FILL gray and brown, trace 7%=
~ sand and gravel (CL-ML FILL) éééé: 2
— A—
L ‘Arhes
—880.9 —TEAN CLAY with 3and stff to very stff, y — 3 %8 6 - |5 |17 (175
- brown to brown and gray mottled, trace — 7
[ g879.9 gravel (CL) [V 4 9
— /: 12
—878.9 Sand lenses at 4.9 and 5.6 feet /:— 5 a9 olzal 5 12
= / = s |6
—3877.9 / ~ 6 7
- /: 9
—876.9 /: 7 e 15 [2.6] 3 | 13 |11.0|12" Steel Casing installed
- / — B | 4 to 7 feet.
[~ 875.9 / [ 8 5
- — 7
— //_ Bottom of Excavation at
- A 875.2+/-
—874.9 LEAN CLAY very stiff, gray, trace sand and 7 — 9 161 18130 4|9 (10 *
- gravel (CL) / — B |6
—873.9 /“_ 10 8
= /: 8
;8729 %; 1 e2 24(18|ST[11 | NA
“a719 | UW=143.7 pof SG=2.67 %512
E Grades with interbedded SAND lenses. / E
8708 /:_13 163 5[1.7] 2 [12] 00
- - 3
I—-869.9 / — 14 3
- /: NP | 5
8689 /?15 164 6 (13| 2 [12]00
— Sand lens at 15.3 feet. /: 3
[ 867.9 / — 16 4
- /: 5
- 866.9 /'—_17 165 1813 1| - |00
— / - : 3
—865.9 / — 18 2
- / - 6
[ 864.9 : m 19
- POORLY GRADED SAND medium to coarse — 166 14{NP{ 3| - | 0.0
- grained, medium dense, gray, trace gravel 8

template ID:ILEPA\gInt project ID:\Verssr project no:\\run date:3/10/98

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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Project No. 3709.001 County Boone Boring No. G-6-98 Monitor Well No. _ MW-G6
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, indiana
Surface Elevation 883.9 Completion Depth 27.0 ft bgs Auger Depth 25 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/29/98 Finish 2/4/98
UTM (or State Water Level:
Plane} Coord. N.{X) 921433.4 E.(Y) 725907.8 During Drilling ¥ 4.0 ft bgs At Completion ¥, ft bgs
Latitude ___ 39° 57 " Llongitude __ 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area \h.m Geologist - Steve Conway
2 - Driller - i
Drilling Equipment and Method _ CME-75 —1 o m £ ~ R & rer Om<o. Elis
alz |~ 2l - |oioz|® Helper - Justin
RIS H I EHECSE
o3| E|E 8l a[>2[a5|as
eevation| DESCRIPTION OF MATERIALS Of|&|&|a<| S [z8(35|x 8 REMARKS
- POORLY GRADED SAND medium to coarse y I M
- grained, medium dense, gray, trace gravel %
—862.9 | (SP) 1= 21 757 TTINP[ 3 | - |00
- H..H 6
—861.9 22 7
H g 14
—860.9 23 g3 TAINP | 7 -
- r 8
—859.9 = 24 11
- S 14
—858.9 251759 1B[NP| 6] - |00
— = 11
— 857.9 — 26 13
- - 19
[ 856.9 127

Boring terminated at 27 feet and tremmie
grouted with cement-bentonite grout.

template 1D:ILEPA\gInt project ID:\Versar project no:\\run date:3/10/98
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PROJECT TITLE _ENVIRO-CHEM WELL NO. G-6 BORING NO. G—6-98

LOCATION _ZIONSVILLE, IN DATE STARTED _1-29-98 COMPLETED 1-29-98
DRILLING CONTRACTOR PHILIP_ENVIRONMENTAL DRILLER DAVE ELLIS
RIG No. CME-75  MgTHOD HSA FLUIDS NONE GEOLOGIST STEVE CONWAY, HANDEX

COMMENTS N 921,733.40, E 725,907.76

PROTECTIVE RISER CAP

TOP_OF CASING ELEVATION 887.13
APPROXIMATE EXISTING

— j =
GROUND SURFACE T S
EL.883.87 MSL o
Y,
k&
R %% R R TR [CL
- N
z| STEEL CASING / X
o] § 5
Lz i
E© N
& BOREHOLE
z DIAMETER
@ 8 .
o
R
¥
Bl
z
5
Glo
o
o
|
g Q
<
[72] —
&
4 .
o (D
o X
(o]
WELL CONSTRUCTION NOTES: BOTTOM OF BORING
1. TYPE RISER ABOVE W.T. 2"8 PVC
2. TYPE RISER BELOW W.T. 2°8 PVC RISER STACK
3. TYPE OF SCREEN 0.010" CONT. SLOT PVC MONITORING WELL
3. TYPE OF PROTECTIVE CASING STEEL INSTALLATION DIAGRAM
4, ELEVATION OF WATER 878.35 FT MSL.
5. WATER LEVEL READING ON 'H&Eg!‘ﬂ—is' FT_BELOW TOC \'e'.salfuc.
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"e'.sa' ’uc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Page 1—of 2

Project No. 3709.001 County Boone Boring No. G-7-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, indiana
Surface Elevation 883.8 Completion Depth 31.0 ft bgs Auger Depth 29 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/30/98 Finish 2/3/98
UTM (or State Water Level:
Plane} Coord. N.{X) 921668.8 E.(YV) 725903.5 During Drilling ¥18.0 ft bgs = At Completion ¥ _ ft bgs
Latitude 39° 57 " Longitude __ 86° 16 - SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ::5 Geologist - Steve Conway
e —_ Driller - i
Drilling Equipment and Method _ CME-75 —1 9 § £ ~ & riler Dave. Elis
o alz]+= 2l _ lo0|eZ[® Helper - Justin
S €22 288 & [2%2 8|2 =|Heiper-
I B HHEE
Elevation| DESCRIPTION OF MATERIALS |©9=2|@=| & | & juex| © jz8|20|a 2 REMARKS
- 10" CONCRETE floor slab over crushed 44—
- limestone subbase. 58 F
|—882.8 QA= 1 55 4 [NA| -] - {185
- 5.5 = 3
- A-Q-C
:881.8 b b — 2 7
= yoas 9
— 880.8 LSO 3
- ’ LEAN CLAY FILL very stiff, brown, trace 7 - 71 18|24 65 |16 | 81
- gravel (CL) / — B |6
—879.8 Zi- 4 7
- ’ SAND FILL medium to coarse grained, RO 8
- medium dense, brown (SP-FILL) 3
8788 TEAN CLAY with Sand very stiff, gray, race V& ° | 72 16[2.11 3 [14 162
- gravel (CL) / = S |7
8778 Orange staining at 5.0 feet /_ 6 7
- / — 11
—876.8 /: 7 138 1813.3| 6 [ 11| 78 |12 Steel Casing installed
: / - B |5 to 7 feet.
[ 875.8 / — 8 6
= /: 8
—874.8 /: 9 39 24 (40[ST |11 | NA
- UW=143.7 pef SG=2.69 /—
- '_' Bottom of Excavation at
—873.8 %: 10 874.2+/-
—872.8 %T” 140 200253 |9 |13
- / - 4
8718 —12 4
- - 6
= ___ 7=
—870.8 POORLY GRADED SAND fine grained, loose, 13 e 7N 2 0113
- gray (SP) 4
—869.8 14 4
- I 7
—868.8 [ LEAN CLAY with interbedded sand lenses /— 15
- ! - 1 NA| 2 | 10} 0.0
- very stiff to hard, gray (CL) //_ 142 5 2
- -
—867.8 / ™ 16 8
= /: 6
—866.8 /:17 143 15(45] 4 |12 ] 00
— / - P |7
—865.8 %18 8
- POORLY GRADED SAND medium to coarse - 8
- grained, medium dense, gray, trace gravel
8648 | (sp) 144 12|[NP| &4 |11 ] 00
- 5

VERSAR, INC.: 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8655
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"el'saﬂe. ENVIRONMENTAL Risk MANAcement | 1010 Boring Log

Project No. 3709.001 County Boone

Project Name Enviro-Chem Superfund Site

Boring No.

G-7-98

Page 2 of 2

Monitor Well No.

Site Location

US 421, Zionsyville, Indiana

Surface Elevation 883.8 Completion Depth 31.0 ft bgs Auger Depth 29 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 1/30/98 Finish 2/3/98

UTM (or State Water Level:

Plane) Coord. N.(X) 921668.8 E.Y) 725903.5 During Drilling ¥18.0 ft bgs At Completion ¥ ft bgs

Latitude 39° 57 " Longitude ___86° 16 " SAMPLES PERSONNEL

Boring Location _Southern Concrete Pad Excavation Area g Geologist - Steve Conway

%] - . .

Drilling Equipment and Method _ CME-75 1 o § & ~ #2 Oriller Dav? Ellis
Q AN 2l e 7& b Helper - Justin
S EC| 8|58 2 |35|382 g e
- O -4 o o a > ols ca

elevation| DESCRIPTION OF MATERIALS |[63|a2| 3|3 |a8&| o |z2|28|z ¢ REMARKS

— POORLY GRADED SAND medium to coarse 8

- grained, medium dense, gray, trace gravel 5

—s862.8 | (CU 21 535 T3 NP [ 10|11 0.0

- 12

[ 861.8 22 12

- = 9

— ’ —

—860.8 [ "LEAN CLAY with Sand hard, gray, trace Y- 2378 217761 9 100

= gravel (CL) = 8 |10

[—859.8 %E 24 :;

E—asa.s /T Ty, 17 73] 5 0.0

- / - B |11

" 857.8 / — 26 16

— /: 19

E‘856~8 /:‘ 27 773 1810 | 15 0.0

- / - s |18

™ g855.8 / — 28 18

~ /E 22

—854.8 Sand lenses at 29 and 29.5 feet, %: 29575 TR 0]

: - 13

—853.8 / — 30 20

: _ :

E—asz.s /A— 31

Boring terminated at 31 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8565
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"e..sa'?ﬂc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagé 1_of_2

Project No. 3709.001 County Boone Boring No. G-8-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.6 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/30/98 Finish 2/5/98
UTM (or State Water Level:
Plane) Coord. N.{X) 921598.6 E.{Y) 725895.7 During Drilling ¥21.0 ft bgs At Completion ¥ 1.0 ft bgs
Latitude 39° 57 " Longitude__ 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway
Q . . o
Drilling Equipment and Method CME-75 — 19 § £ ~ &2 Oriller Dawf Ells
o AEARA 2l ~ e ©le T b] Helper - Justin
5 E5| 212281512928 & = | Helper -
o885 e E|ES| o |55|25ak
Eevaton| DESCRIPTION OF MATERIALS [©9=[0=| & | & [6ac| 0 (z820ja e REMARKS
- LEAN CLAY FILL with Sand soft to medium Y 73 141 4] 1]16]0.0
- stiff, brown, trace roots and gravel (CL-FILL) / - B |1
- R 4 2
—883.6 / LY 1 ;
- / -
—882.6 /E 2 97 9133 1]20[09
- / [ B |1
o
[ 881.6 /»— 3 1
- = 2
- Gravel lens at 3.6 feet /:
— 880.6 // — 4
— : CLAYEY SAND FILL very stiff, brown % - 75 16 [3.1] 2 [12] 3.0
- (SC-FILL) / — B |7
—879.6 — 5 6
= / = 7
[ 878.6 % — 6
= LEAN CLAY with Sand hard, brown and / — 210 21(45] 6 |13 (177
- gray mottled, trace gravel {CL) - P |6
[877.6 — 7 192 12" Steel Casing installed
[: - to 7 feet.
8788 | Uw=144.3 pcf 5G=2.766 %E 8 |zr1| [z |30|sT 3 | A
[—875.6 Grades with Gravel. / — 9
- / -
- —
[—874.8 /E‘O 212 21(30[ 6 |11] 45
- / - P65 Bottom of Excavation at
—873.6 E— 11 7 873.8+/-
= /_ 7
—872.6 /: 121573 21 (30| 3 11|35
- Gravel lens at 12.4 feet /: Pl s
T g71.6 / 13 6
- / - 7
E870 6 oF 14
= LEAN CLAY stiff to very stiff, gray, trace W/ - 214 2020 3|9 |15
- sand and gravel (CL) /_—_ P |4
[ 869.6 /— 15 5
- / - 9
[—868.6 /:16 216 211,75 3 |11] 1.5
- / : P | a4
—867.6 / — 17 4
- - 5
- / -
- »-—
866.6 /:‘18 216 21|15] 1 |11]15
- / - Pl 3
~865.6 /;— 19 2
= =

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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Wersar. ENVIRONMENTAL Risk MANagement | i@1d Boring Log

Project No.

3709.001

County Boone

Project Name

Enviro-Chem Superfund Site

Boring No.

G-8-98

Page _ 2 of 2

Monitor Well No.

Site Location

US 421, Zionsville, Indiana

Surface Elevation 884.6 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/30/98 Finish 2/5/98
UTM (or State Water Level:
Plane) Coord. N.{X) 921598.6 E.(Y) 725895.7 During Drilling ¥21.0 ft bgs At Completion ¥ 1.0 ft bgs
Latitude __ 39° 57 " Longitude__ 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area g Geologist - Stave Conway
Q - . "
Drilling Equipment and Method _ CME-75 ° § £ ~ ®2 Oriller Dave. Elis
o sl 2|~ > oleZ|D Helper - Justin
r clle2lelesl 5 15%(55)2_|Helper-
SolBg|B|E|BE 2|e3az ze| e
-5l ® = 1 a 216 [= -3
gevaion| DESCRIPTION OF MATERIALS (93|02 |& | & (32| 5 [z2(25|z 2 REMARKS
- LEAN CLAY stiff to very stiff, gray, trace 7/ - 217 22[1.0] 4 |11 ] 15
= sand and gravel (CL) / - P|3
863.6 /D; 21 12
— / - 12
~ s62.6 F 22
— ’ POORLY GRADED SAND medium grained, 3 - 218 18|NP|[ 6] 9 |05
- dense, gray (SP) 12
[ 861.6 19
- 21
— 860.6

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 260; Lombard, IL 60148; 630/268-8555
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\'e'.sa'?uc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagé 1—of 2

Project No. 3709.001 County Boone Boring No. G-9-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.4 Completion Depth 36.0 ft bgs Auger Depth 34 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/22/98 Finish 1/26/98
UTM (or State Water Level:
Plane) Coord. N.{X) 9217394 E.(Y) 725876.6 During Drilling ¥ 8.0 ft bgs At Completion ¥ ft bgs
. o ' " P o . -
Latitude 39 57 Longitude 86 16 SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;ﬁ Geologist - C. O'Neil
Q —- I - .
Drilling Equipment and Method _CME-75 —1 e § £ ~ ®| 2 Oriller Dave' Ellis
K2) w | Z |~ > ole=|o Heilper - Justin
£ £8| 2l eojes 5 (|3F|5E]|8
a P a|lafaz| £ (|25 2e|& ¢ |Helper-
S 8F|E|EIES S I55/85(0k
Elevaion| DESCRIPTION OF MATERIALS |9-|o=|a | & |ac| 0 |zE[20fa 2 REMARKS
- 13" Concrete slab over 12" Crushed 4A-4- - 7 4 | NA
- limestone subbase floor 58 B -
[ 883.4 Q-4 1 7
- iy 12 343
- aat
—882.4 S
= LEAN CLAY very stiff to hard, gray (CL) 7 = 8 NMEIHE 284
" ggr.4 | UW=146pcf /1 3 8
— —
[—880.4 /:‘4 ) 165 [25] 2 [11]280
- Sand lens at 4.5 feet /E— P16
—879.4 Grades with CLAYEY SILT %:— 5 2
—878.4 /: 6 27 1741 4 | 11
~ / ~ B |6 12" Steel Casing installed
—877.4 /— 7 8 to 7 feet.
- — 7
:—876.4 4"‘3 8
- POORLY GRADED SAND medium grained, I 28 171251 2 {12
- loose, gray, saturated (SP) — P13
- x NP | 4 Bottom off Excavation at
8754 ["TEAN CLAY to SANDY LEAN CLAY gray, % — 9 . Brs 6y vaena
- trace gravel (CL) /:
—874.4 7 10
= POORLY GRADED SAND medium grained, 29 19|NP| 3 |11
- loose, gray, saturated (SP) 20| 3
—873.4 [T EAN CLAY to SANDY LEAN CLAY gray, 7= 11 8 .
— trace gravel (CL) /:
— UW =148 pcf [
—872.4 P /- 12155 18]1.4] 2 |11
- / ~ B | 4
—871.4 / 13 4
- /: 6
8704 /:‘14 31 22|1.3] 2 |11
— / — B | 4
—869.4 / — 15 6
- UW =143 pcf /: 6
[ 868.4 /:16 32 16 (2.2 3 [11
- / - B 6
—867.4 17 7
- /: 9
—866.4 SAND lens at 18 feet /: 1833 13[3.25/ 8 | 9
— /: P11
I 865.4 /_— 19 10
- UW =140 pcf — 10
Y

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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"e'.sa' ,NC. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log

Page 2 of__2

Project No. 3709.001 County Boone Boring No. G-9-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.4 Completion Depth 36.0 ft bgs Auger Depth 34 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/22/98 Finish 1/26/98
UTM (or State Water Level:
Plane} Coord. N.{X) 921739.4 E.(Y) 725876.6 During Driling ¥ 8.0 ft bgs At Completion §  ftbgs
Latitude 39° 57 " Longitude 86° 16" " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - C. O'Neil
® 2 - iller - i

Drilling Equipment and Method _ CME-75 s | gl £ ~ ®| 2 Driller Dav? Elis

o E Z |~ 2 e :2 oth: Helper - Justin

; S B2 BB |88 2 (3§38 g ewer

So(o8 8| e (Z2le5]ad
gevaton | DESCRIPTION OF MATERIALS [0-[a<|& | & |ac| o |z225|z e REMARKS
[ 34 14| NP | 4
- POORLY GRADED SAND medium to coarse 4
—863.4 grained, loose to medium dense, gray, trace 21 4
- gravel (SP) 7
—862.4 — 22 % TZ[NP | 4
= 8
861.4 — 23 9
- 10
e — 2435 T[NP | 6 Grain Size Analysis
- Cu=7.8 8
[ 859.4 — 25 10
- 10
—858.4 — 26133 13[NP| 6
- 8
~857.4 C 27 10
- 1
—856.4 2833 1B[(NP [ 4
- 6
[ 855.4 29 10
- 10
854.4 301755 14 [NP | 8
— 12
C 853.4 31 12
- 16
ez 32175 T7 NP | 3
L 9
851.4 33 18
— 21
-
—850.4 345 19[NP| 7 |18
E SILT medium dense, gray, trace gravel {SM) n
—849.4 35 13
- 14
8484 Boring terminated at 36 feet and tremmie 36

grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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LT\ e Field Boring Lo Page _ 1 of
"e' k\ .1' INC. ENVIRONMENTAL RISK MANAGEMENT g 9 g. ° 2
Project No. 3709.001 County Boone Boring No. G-10-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation 883.8 Completion Depth 32.5 ft bgs Auger Depth - 31 ft bgs Rotary Depth _Justin ft bgs

Quadrangle _ Rosston Sec. T. R. Date: Start 1/28/98 Finish 2/3/98

UTM (or State Water Level:

Plane) Coord. N.{X) 921668.0 E.{(Y) 725875.2 During Drilling £16.0 ft bgs At Compietion ¥ 0.1 ft bgs

. o ‘ " . o + -
Latitude 39 57 Longitude___ 86 16 SAMPLES PERSONNEL
Boring Location _ Southern Concrete Pad Excavation Area E Geologist - Steve Conway
[} —_ " . .

Orilling Equipment and Method _ CME-75 — s | &| £ ~| ®|g [P Dave Elis
2 colz|% a3 =s9ess Helper -
FEEHHEE S
- O a =| O [=} a

eevation | DESCRIPTION OF MATERIALS |6d[02]|3d | a (32| S |z226iz 2 REMARKS

— 13" CONCRETE over limestone subbase. 4’- 4 =

- 55 E

—882.8 A= 1 4 & | NP T3 [ 727

- Yoy g N

- Q-4

—881.8 58 2 181

= a-ar

880.8 LB 4
) CLAYEY SAND FILL brown, trace brick and 7 [ 62 1511.0| 6 |17 {139

- gravel {SC) oA B | a

" 879.8 KA — 4 3

— . 5

—878.8 : : 4 j — 5

- LEAN CLAY medium stiff, brown, black and % - 63 221 .7 1]21] 63

- gray (CL) /p- g3

—877.8 Grades to brown. — 6 2

— /t 2

[—876.8 /? 7 1778 20 5.8] 5 |12 | 34 |12" Steel Casing installed

- /: B |6 to 7 feet.

- — 8

—875.8 /— 8

E - ’

[ 8748 b o o — o o o o e e e e e e — = f: Bott f Excavation at

= 8748 1 “SANDY CLAY dark brown CL) 7= S zs Q16 B5[ST 9 [ ™A Jgounnr ot

: UW=133.1 pcf SG=2.75 -

[873.8 — 10

- E

[ 572.8 11

- coach 1 12iNP | 3 110 6.0

- SAND medium to coarse grained, medium EREEN o 2 6

~ g8 -—\dense, trace clf'iy (SP) . Vs 7 ; C 12 7

— LEAN CLAY with Sand very stiff, gray (CL} - 6

- / -

8708 /:'13 128 13[33] 4 11120

- / - B |[5

—869.8 %_—_— 14 2

—868.8 /:‘ 15 539 T7(30] 2 10 5.0

- / — B |4

[ g67.8 /21 6 5

- — 6

E 668 Z - 17

- POORLY GRADED SAND medium to coarse - 130 4 [NP| - | - o

- grained, gray (SP} -

I—865.8 2

- 2

[ 864.8 131 1sNef2] -0

- 5

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 80148; 630/268-8555
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—‘G-.V'A”-”O' ENVIRONMENTAL RISK MANAGEMENT Field WOJSQ —-OQ vmm..w 2_of_2

Project No. 3709.001 County Boone Boring No. G-10-98 Monitor Wall No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 883.8 Completion Depth 32.5 ft bgs Auger Depth 31 ft bgs Rotary Depth _Justin ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/28/98 Finish 2/3/98
UTM {or State Water Level:
Plane) Coord. N.{X) 921668.0 E.(Y) 725875.2 During Drilling ¥16.0 ft bgs = At Completion ¥ Q.1 ft bgs
. o . . . ° . R
Latitude___ 39 57 Longitude 86 16 SAMPLES PERSONNEL
Boring Location _Southern Concrete Pad Excavation Area m Geologist - Steve Conway
5 _ Her . )
Drilling Equipment and Method CME-75 g - m £ ~ R 2 Oriller Dave Ellis
3 z [ e oo vt ] Helper -
o 2 Sl o [ 2Ql6 M Qa
Elevaton | DESCRIPTION OF MATERIALS Q|| A [B& S [z828|z e REMARKS
— POORLY GRADED SAND medium to coarse = 5
- grained, gray {SP) - 4
—862.8 121433 TI|NP| 3] -0
- — 5
—861.8 4— 22 5
- £ 8
—860.8 — 2333\ AE NP6 [ - [ O
- - 8
 859.8 24 10
- T ?
8588 = 25732 7[NP[5| -] 0
[ g 8
[—g57.8 1 26 7
- — 9
[ 856.8 — 27 738 TZ[NF| 8] - | 0
- T 13
[ 855.8 — 28 13
- W 19
[—854.8 — 29 3% T4(NP| 8| -] O
— Ir 20
= —
[—853.8 + 30 13
— 2 18
- J—
= %2 " SILTY SAND to FINE SAND medium dense, £ 3 NP [
- gray (SM/SP) =
—851.8 132
Boring terminated at 32.5 feet and tremmie . . Sampler refusal at 32.5
grouted with cement-bentonite grout. feet.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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"el';\‘ﬂl?m. ENVIRONMENTAL risk MANacement | ieid Boring Log

of

Page 1

Project No. 3709.001 County Boone Boring No. G-11-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.6 Completion Depth 36.0 ft bgs Auger Depth 34 ftbgs ~ RotaryDepth ____ ftbgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/22/98 Finish 1/27/98
UTM (or State Water Level:
Plane} Coord. N.(X} 921739.6 E(Y) 725846.6 During Drilling ¥20.0 ft bgs = At Completion ¥ ft bgs
) o . « . ° . "
Latitude___ 39 57 Longitude___ 86 16 SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area g Geologist - Steve Conway
Q 4 - 9
Drilling Equipment and Method _ CME-75 ° § £ ~ ® £ Driller Dan Ellis
L0 Bl Z |- z ele (B Helper - Justin
T 2| el o]lesl T |23|5E 3
FEHEIEL U R
- O [ H 3 Q ; > 015§ aa
eevation| DESCRIPTION OF MATERIALS |83|c2|& | & @& S [z8|35(=¢ REMARKS
- 10" Concrete floor slab over 14" Crushed a4 - 4 6 | NA 21 {000 4
- limestone subbase .y -
—883.6 Q-4 4
- S8 E n
- e
—882.6 TEAN CLAY FILL with Sand very stiff, 7/ — 2[5 T0[35| 4 |12 [31.9
- brown and gray mottied (CL-FILL) / - P15
[ 881.6 / — 3 6
C /: 9
— 880.6 : ' z / — 4
= LEAN CLAY stiff to very stiff, gray, trace / — 6 17[2.0] 3 [10[245
- sand and gravel (CL) E Pl4
[—879.6 — 5 6
= /: 9
E’”” /: 6 a2 13 [1.7] 4 [11]74.8
- /: B3 Steel Casing installed to 7
—877.6 /u 7 2 feet.
= /: 5
[—876.6 /_— 8 i3 231291 3 71 50 Bottom of Excavation at
- - 876.6 +/-
- ; B 5
—875.6 / g 7
- / = 2
}— -
C g74.6 /:10 a3 17 (28(ST[12 | NA
- UW=145.1 pef SG=2.70 /: -
—873.6 / 11
- -
8726 /: 12135 24(13| 2 |11] 34
- - Pl3
—871.6 /1 13 5
- /: 6
[—870.6 /: 14175 2419 1 |11 ]34
- / — B |3
[ 869.5 / 15 5
- /: 6
— —
— —
—868.6 %1‘16 &7 23|15] 2 |11 ] 209
- / - 13
567.6 / =17
- Sand lens at 17.5 feet //: ¢
[ 866.6 | - — == <G - e —m— sz oo e/l 18
— LEAN CLAY with Sand to SANDY CLAY % - 48 20114 1 [ 13129
- stiff, gray (CL)} - B 2
—865.6 — 19 4
= / = 5
: o3

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8565
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QYN Ne - -
"e' L\a' INC. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Page _2 of 2

Project No. 3709.001 County Boone Boring No. G-11-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.6 Completion Depth 36.0 ft bgs Auger Depth 34 ft bgs Rotary Depth ft bgs
Quadrangle _ Rosston Sec. T. R. Date: Start 1/22/98 Finish 1/27/98
UTM (or State Water Level:
Plane} Coord. N.(X) 921739.6 E.(Y) 725846.6 During Drilling £20.0 ft bgs At Completion ¥ ft bgs
Latitude___39° 57 " Longitude_ _86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway
2 - iller - i
Drilling Equipment and Mathod _ CME-75 S § £ ~ ®|Z Oriller Davg Elis
L | 2| = > oleZlT Helper - Justin
= £2|ele|2s T |SH5E8
So|Bg| | E|Rg & |shlzg el
- - glo @ 8l a > Lle S(ad
glevation| DESCRIPTION OF MATERIALS |9-|g£| @ | & |a2] o |z825|a e REMARKS
- POQRLY GRADED SAND medium to coarse = 49 5 [NP| 1/ 3.9
- grained, medium dense, gray, trace gravel 18"
8636 | (SP)
[—862.6 50 TZ[NP[ 3| - | 6.0
— 6
—861.6 6
— 8
[—860.6 51 T5|NP| 3| - |82
= 5
—
—859.6 7
- 7
=
[—858.6 | Cc=9.0 52 1B[NP| 4 10.3|Grain Size Analysis
= Cu=8.0 8
—857.6 9
- 14
—856.6 53 TB|NP| 6| - |29
= 10
[ 855.6 15
= 20
F8s54.6 54 4|NP| B | - |29
- 1
[—853.6 16
- 18
I —852.6 Grades to dense 5% BINP | 7 | - 118
t: 13
—8651.6 20
- 36
:—850.6 56 14| NP| 6 - 3.4
— 14
[849.6 21
- 24
—8a8. : _ .
8486 Boring terminated at 36 feet and tremmie
grouted cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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o QY (] Field Boring Lo Pa 1
"e' L‘a' #;NC. ENVIRONMENTAL RISK MANAGEMENT g9 tog gé of 2

Project No. 3709.001 County Boone Boring No. G-12-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, indiana
Surface Elevation 884.0 Complation Depth 36.0 ft bgs Auger Depth 34 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 1/28/98 Finish 2/1/98
UTM (or State Water Level:
Plane) Coord. N.(X) 921671.0 E.{(Y) 725842.4 During Driling ¥20.0 ft bgs _ At Completion Y ft bgs
Latitude____39° 57 " Longitude____B6° 16 " SAMPLES PERSONNEL
Boring Location _ Southern Concrete Pad Excavation Area E Geologist - C. O'Neil
[%] - o
Drilling Equipment and Method _ CME-75 g ] § £ ~ ®|2 Driller - Dave‘ Ells
L w|Z ] F b wleT|® Helper - Justin
= L 2| e|=2|=28 F(|5%58|2
a 3 sl al|azl 2|2 %2 8|l& = |Helper-
S22 | 5|58 5/52l85]e5
gevation| DESCRIPTION OF MATERIALS |92 [0=|% | & o] 0 |z820|a e REMARKS
L 77 CONCRETE over limestone FILL subbase. [4" 4"} 57 15 |5.0| 8 [ 13 [4000
- s E P |27
—883.0 a-a 1 18
- yoy. g -
— : : . }4 A
—882.0 | LEAN CLAY FILL with Sand stiff to very 4 2 =3 55 T35 6 1961912
- stiff, brown and gray, trace gravel and brick - 8 | s
[ fragments (CL-FILL) / — 6
—881.0 3
- /E 6
—880.0 %: 4 59 of -1 -14- -
—879.0 / — 5
2 %:
—878.0 F 6
- ) LEAN CLAY stiff to very stiff, gray, trace W m 60 24]12] 3} 9 |08
E sand and gravel (CL} / - B |3
—877.0 . — 7 3 12" Steel Casing installed
- / — to 7 feet.
—876.0 /? 8 |53 17(30] 1 [10] 11
- / — B |3
- -
—875.0 /: 9 : Bottom of Excavation at
- / - 875.1+/-
[—874.0 /’:10 83 18(26| 4 [11]05
- /: B|S
I~ 873.0 11 6
3 / = X
- -
8720 /:12 84 (17| 2 |11 O
- / — B | 4
—871.0 — 13 6
= /: 10
—870.0 (a4
- SILTY SAND to fine SAND medium dense, e 85 14|NP| 6 |13 O
— gray {SM/SP} Eﬁ' e 8
—869.0 o — 18 10
- SAIE 8
%80 "TEAN CLAY with Sand very stiff, gray {CL) 7/: G 181311610 0
I L B 4
— 867.0 / 17 4
- /: 6
[—866.0 %:‘18 87 1733|210 ©
- - B |4
— —
- 865.0 / —19 4
= - &
- )

VERSAR, INC.; 200 W. 22nd Strest; Suite 260; Lombard. IL 60148; 630/268-8555




template I0:ILEPA\gint project 10:\Versar project no:\\un date:3/6/98

"e' "N sc. environmenTaL risk manacement  Field Boring Log

Page __ 2 of 2

Project No. 3709.001 County Boone Boring No. G-12-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, indiana

Surface Elevation 884.0 Compietion Depth 36.0 ft bgs Auger Depth 34 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 1/28/98 Finish 2/1/98

UTM (or State Water Levei:

Plane) Coord. N.(X) 921671.0 E.(Y) 725842.4 During Drilling ¥20.0 ft bgs At Completion X ft bgs

Latitude 39° 57" " Longitude__ 86° 16 " SAMPLES PERSONNEL

Boring Location __Southern Concrete Pad Excavation Area E Geologist - C. O'Neil

@ g = Driller - i

Drilling Equipment and Method _CME-75 s| & € ~ ®|2 riller Dave. Ells
L B Z |~ > LleZ|T Helper - Justin
€ |E8| 22|28 FT15%|538|2.|He
FEHEHEE S
“ gl o a Llas|laa

glevation| DESCRIPTION OF MATERIALS |93|8£| & | @ |88 o [z828|g 2 REMARKS

~ SAND medium to coarse grained, loose to ; = 88 18({NP1 1 |17] O

— medium dense, gray {SP} 2

[ 863.0 — 21 5

— 4

[—862.0 — 22|33 12]7.2] 2 |[14] O

- LEAN CLAY stiff, gray, trace sand (CL) - B | 2

—861.0 / 23 4

- /: s

—860.0 /:‘ 24155 13 (08] 1 0

C / - B |2

—859.0 / 25 3

- % 4

- SAND medium to coarse grained, loose to

—858.0 | medium dense, gray {SP} 91 12 NP 2 °

= 6

857.0 9

~ 9

[—856.0 92 20 | NP | 2 0

r 8

I 855.0 1

- 14

—854.0 93 21| NP | 6 0

- 12

—863.0 14

— 19

—852.0 94 15 [NP | 4 0

- 9

—851.0 9

- 16

8500 95 13| NP | 7 0

- 9

[ 849.0 13

- 15

8480 Boring terminated at 36 feet and tremmie

grouted with cement-bentonite grout.

VERSAR, INC.; 200 W, 22nd Street; Suite 260; Lombard, IL 60148; 630/268-8555




tempiate 10:ILEPA\gint project ID:\Versar project no:\irun date:3/6/98

Project No. 3709.001 County

"e..sa':cc. ENVIRONMENTAL Risk MaNAGement | 101d Boring Log

Boone

Project Name

Enviro-Chem Superfund Site

Page 1__of __2

G-13-98

US 421, Zionsville, Indiana

Boring No. Monitor Well No.

Site Location

Surface Elevation 886.5 Completion Depth 24.0 ft bgs Auger Depth ___22 ftbgs  Rotary Depth ___ ftbgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/12/98
UTM (or State Water Level:
Plane} Coord. N.(X} 921820.5 E.{Y) 725864.1 During Drilling ¥18.6 ft bgs = At Completion ¥  ft bgs
Latitude _ 39° 87 " Longitude __86° 16 . SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;ﬁ Geologist - Steve Conway
Q o .
Drilling Equipment and Method _ CME-75 ° E £ ~ ®|2 Driller Dave. Elis
0 KA R 2 |e2|eZ]|® Helper - Justin
S S5 2| 2183 %282 8| & = |Helper-
52|85 E|E|ES al52l35|cs
elevation| DESCRIPTION OF MATERIALS |©=2 |8 =| o | v |ne| O 2812012 2 REMARKS
— LEAN CLAY FILL with Sand hard, brown // - 222 165+ 6568 [1.9
- and gray (CL-FILL) / — P|3
—885.5 — 1 2
- /: 5
[884.5 %E 2 1733 19[456] 4 |10 46
- — Plo
~ 883.5 %F— 3 7
- /é: 9
— -
— 882.5 : : 8 — 4
— LEAN CLAY with Sand, very stiff, gray (CL) % 224 19[(3.56] 4 [10]| 0.0
- 5
[ 881.5 /E 5 5
- /— s
EBSO'S /C € 383 79[25[ 6 [11]00
— / - B| &6
t:—879-5 /__ 7 170 12" Steel Casing installed
C /: to 7 feet.
—878.6 /: 8 1252 18]21| 3 |12] 0.0
= / - B3
877.5 /: 9 6
— - 8
E / -
—876.5 — 101355 20(17]| 1 |12]00
- /: B |3
—875.5 /"_ 11 5
- /: 6
= / 12
—874.5 — 12556 22|1.7] 3 |12] 00
- /: B | 4
—873.5 / 13 4
= /E 6
E‘872‘5 /: 141757 2412 1 |12 |00
- /: B | 2
8715 15 4
- Sand lenses at 16.3 and 15.9 feet. - 4
—870.5 /b 16798 22|08 2 ]11] 00
- / - B! 3
[ 869.5 -l 17 4
- /: ;
—868.5 //:18 299 T[NP | 2 |18 18
- Ynv, 10
- POORLY GRADED SAND medium to coarse il 9
—867.5 . ) 19
- grained, medium dense, gray, trace gravel, 13
- saturated (SP)

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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"e. 'sa' ?NG. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagé 2 of 2

Project No. 3709.001 County Boone Boring No. G-13-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 886.5 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/12/98
UTM ({or State Water Level:
Plane) Coord. N.(X) 921820.5 E.(Y) 725864.1 During Drilling ¥18.6 ft bgs At Completion ¥ ft bags
Latitude 39° 57" " Longitude 86° 16 - SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Gealogist - Steve Conway
2 = iller - i

Drilling Equipment and Method _ CME-75 —1 9 é £ ~ ®|2 Driler DaveA Ellis

o sl 2] F > ole | Helper - Justin

z £l ol oleob € |2%5|5€)8

So|85| 2| E|e3 2 |58[5E < g|Heleer-

-] E|Egl o |>2l5Elas
elevation| DESCRIPTION OF MATERIALS |63(af(a|a |ae| o [z38(28|z 2 REMARKS
= POORLY GRADED SAND medium to coarse 300 g NP O2TM
- grained, gray (SP) 1
—865.5 1
— 4
—s864.5 301 B [NP| 2 |17]00
C 5
863.5 4
- 3
[ 862.5

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 80148; 630/268-8555
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"e'.sa' ’NG. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Paqe 1 _of_2

Project No. 3709.001 County Boone Boring No. G-14-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Efevation 887.5 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/12/98
UTM (or State Water Level:
Ptane) Coord. N.{X) 921818.7 E.(Y} 725813.6 During Drilling ¥22.0 ft bgs At Completion ¥ ft bgs
Latitude 39° 57 " Longitude 86° 16" " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway
[* . . .
Drilling Equipment and Method _ CME-75 —1 o § £ -~ |2 Oriller Dave. Ells
R sz F o I I e -] Helper - Justin
8 g HE
Bevaton] DESCRIPTION OF MATERIALS |63|82|a | 3|32 §|z5(35(28 REMARKS
- SILTY CLAY FILL hard, brown (CL-ML FILL) // - 219 18k54 3 [15] 15
E_:_ - P i3
886.5 9 4

- /: 7
—885.5 %E 2 736 72[50] 6 | 9 [575
- - 6
E884-5 Gravel lens at 3 feet. %E— 3 g
- G
—883.5 : 0 4
- LEAN CLAY with Sand hard, gray (CL) % - 221 2415.0] 4 |11 | 107
: - 7
[ 882.5 / — 5 8
- = 1
- /:
—881.5 /:.‘ 6 538 22[40| 6 |10
- /: 10
- - 1
[—880.5 /C__ 7 1(0) . 12" Steel Casing installed
- /: to 7 feet.
—879.5 /‘: 8 1739 17(45] 3 |10
- /C 5
8785 o 7
- / - ° 9
 877.5 : . ¢ %__ 10
= LEAN CLAY with Sand hard to very stiff, // — 240 18 /4.0 4 | 9
- gray {CL) /_. 6
[—876.5 11 10
C /: S
:_875-5 Sand lens at 13 feet. %E‘ 121545 24150571 8
= / -
[—874.5 | UW=140.3 pcf SG=2.71 /:“3
s _
8735 | - c =g o srm o= —— === o —m—m === Zd 14
— CLAYEY SAND loose, gray (SC) :7’ E 242 193.3] 4 |15
— 4
[ 872.5 AN 15 3
: A / '_ : 7
8715 | ~cozmcz= = e — e e o — - A 16

SANDY CLAY stiff, gray, trace sand and % - 243 22122§3 (10

gravel {CLS) /— 6
8705 17 6
= %E 7
—869.5 //f:' 181532 21(1.7] 0 | 11
~ o e e 2 % 3
 geas | LEAN CLAY with Sand stiff, gray (CL) /7-_—_ 19 3
- = s
- %_

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8655




template ID:ILEPAGInt project ID:\Veraar project no:\\run date:3/6/98

"e'.sa"nc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log

Project No. 3

709.001

Project Name

County

Boone

Enviro-Chem Superfund Site

Page 2 _ of 2

G-14-98
US 421, Zionsville, Indiana

Boring No. Monitor Well No.

Site Location

Surface Elavation 887.5 Complation Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/12/98
UTM (or State Water Level:
Plane) Coord. N.(X) 921818.7 E.{Y) 725813.6 During Driling ¥22.0 ft bgs At Completion ¥ ft bgs
Latitude __ 39° 57" Longitude___ 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway
Q . . .
Drilling Equipment and Method CME-75 S § £ ~ R 2 Driller Davg Elis
o FAERES > oleZ|® Helper - Justin
z £3) 2|28 % |SHISE|S
a 2 al|al|az| & |23 Z el |Helper-
SR 2E| s 5158 5155)85]05
eevation| DESCRIPTION OF MATERIALS |[9=2|a=|a |« o o |z8[20|x 2 REMARKS
- LEAN CLAY with Sand stiff, gray (CU 2" 19 (1.71 0 [12
- - 2
[—866.5 /‘_ 21 4
- / - 7
" 865.5 4 7 222
- ) POORLY GRADED SAND medium to coarse = 246 15[NAL 6 | 7
- grained, medium dense, gray (SP) 6
£ 864.5 23 6
- 8
—
t-863 5 24

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-85556




termplate J0:REPA\gint project ID:\Veraar prosct no:\vrun date:3/6/98

L\ ' Field Boring Lo Page _ 1 of
"e' L‘a' INC. ENVIRONMENTAL RISK MANAGEMENT g g 9 2
Project No. 3709.001 County Boone Boring No. G-15-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elavation 884.6 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/13/98

UTM (or State Water Level:

Plane) Coord. N.{X) 921739.9 E.(Y) 725802.2 During Drilling ¥21.5 ft bgs At Completion ¥ ft bgs
Latitude 39° 57" " Longitude 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area g Geologist - Steve Conway
Drilling Equipment and Method _ CME-75 S =g :-.; éz o 2 :E: :::::r-_ 3::::"'5

E 168|122 (as] B (28288 ¢ |newer-
SR SE|E|E|E5| 2 i>8]85|ek

Eevaion| DESCRIPTION OF MATERIALS |©=2|0=| & | & |ac| o [z8|20ja e REMARKS
— LEAN CLAY with Sand hard, brown, trace W - 229 24 54 2 (111173

- gravel (CL) /: P[4

—883.6 / — 1 g

8826 /[:‘ 2 736 34145 4 [12 | 342

- / — P16

E—sm.s %[— 3 ;

[—880.6 /E‘ 4 73 74 (45] 4 |11 50

- / - P |7

—879.6 /5 5 ’60

—878.6 7 6

— ’ LEAN CLAY with Sand gray, trace gravel 7 - 247 17[3.0] 4 [ 11

= {CL) / - 4

—877.6 /:' 7 Z 12" Steel Casing installed
- /: to 7 feet.

- L

[—876.6 — 8 28 19lzi] 3 |11

E /: 4

—875.6 /5 9 g

:—374 ) I/A = 10

- ’ SANDY SILTY CLAY gray, trace gravel ’%%%;: 249 24 (1.2]ST |12} NP [LL=17,PI=5

- (CL-ML) %%% - 50% Sand

— 0~ i

—873.6 | Uw=144.8 pcf SG=2.73 géé:? L 29% Sit

- ?é/;: 21% Clay

- %%

—872.6 Sand lenses at 11.5 and 11.8 feet éé%é—_ 12555 T AERIR N ER

- %%%m 4

—871.6 é%ééé 13 ‘;

E Sand lens at 13.5 feet. éy‘éé;

—870.6 ///4—14

- //é;_ 251 211.7] 1 | 11

- F 2

[ 869.6 éé%—_ 15 ;

- A

- F

[ 868.6 Sand lens at 15.9 feet. éééé: 16 553 TYERAR]

- éé?*: 3

[ 867.6 ﬂ/ 17 3

= B :

- A

8666 | ~ -z <o s oc- - - - ————— - < 7477 p

- ‘ SANDY CLAY stiff, gray, trace gravel Z - 253 24 11.71 1

- (CL-SC) - 1

—865.6 / — 19 ;

- —

- Sand | at 19.5 feet. —

nd lens 7

VERSAR, INC.; 200 W. 22nd Streset; Suite 250; Lombard, IL 60148; 630/268-85565
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WIS cvvironmentar risk manacemens  Field Boring Log

Project No. 3709.001 County Boone

Project Name Enviro-Chem Superfund Site

Boring No. G-15-98

Site Location

of 2

Page 2

Monitor Well No.

US 421, Zionsville, Indiana

TTTT

Surface Elevation 884.6 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __ Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/13/98
UTM (or State Water Level:
Plane) Coord. N.{X} 921739.9 E.{Y) 725802.2 Ouring Drilling ¥21.5 ft bgs At Completion ¥ ft bgs
Latitude  39° 57 " Longitude___86° 16 " SAMPLES PERSONNEL
Boring Location _Southern Concrete Pad Excavation Area E Geologist - Steve Conway
[%] ¥ .

Drilling Equipment and Method CME-75 —1 2 § £ ~ £ 2 Driller Dave‘ Ellis

Lo gz | 2l - loloez|3 Helper - Justin

| (€2 2|2[83] 2 |22 2 8|8 |Helper-

S2I8E|S| 5158 5152/85|e8
eevation| DESCRIPTION OF MATERIALS |©2|a=| o | v joc) J (2220|228 REMARKS
- SANDY CLAY stiff, gray, trace gravel % — 254 211211
- (CL-SC) / — 1
—863.6 — 21 2
- Z / (o 3
- CLAYEY SAND loose, gray, trace gravel //’ —
—862.6 (SC) — 22 255 22 NP | W
= A o
[ 861.6 g t::- 23 H

—860.6

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

~
E-S

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555
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"el'u\‘ﬂl?m ENVIRONMENTAL RISK MANAGEMENT Field Boring Log

3709.001

Page 1 _of 2

Project No. G-16-98

US 421, Zionsville, indiana

County Boone Boring No. Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location

Surface Elevation 884.8 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth it bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/13/98
UTM (or State Water Level:
Plane) Coord. N.(X) 921672.8 E.(Y) 725803.5 During Driling £18.0 ft bgs At Completion ¥ ft bgs
Latitude__39° 57 " Longitude__ 86° 16 " SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;.'”: Geologist - Chris White
[%] . - .
Drilling Equipment and Method CME-75 —1 s §. £ ~| # g Driller Dave' Elis
o sl 2|~ z oloZ|® Helper - Justin
= £l e|2les §(SH|5El2
=3 a 6| a2z 2123%¢ 8| = |Helper-
S 85| E(E|ES c|58|35|as
elevation)| DESCRIPTION OF MATERIALS (92|88 =]« | o juc) g |z8[20|a s REMARKS
- Crushed Limestone FILL subbase - 225 16 [2.25{ 16 | 12 | 0.0
= - P|g
C883.8 — 1 5
— — 4
~ 823 | LEAN CLAY with Sand stiff, brown to 4= 2
- brown and gray, trace gravel and organics - 226 1411.65 4 117 1134
- (CL FILL) = 2
881.8 / = 3 4
- /: 4
—880.8 /f 4 337 17|7.0] 2 |17 [1500
- / = Pl
[ g79.8 — 5 3
- %t 3
—878.8 /: 6 1338 B(NP| 2 [20[7.0
- [: 2
I~ 877.8 7 7 3 Lo
e CLAYEY SAND FILL loose, brown and gray, z;/ - 4 12" Steel Casing installed
E saturated (SC-FiLL) o, ; - to 7 feet.
8768 " SANDY SILTY CLAY with Sand medium 7 - 8 1556 24|09 ST| 12| NA |LL=20, P1=5
— stiff to stiff, brown and gray mottled, trace - 47% Sand
 87s.8 sand and gravel (CL-ML} o 31% Sit
= UW=139.9 pcf SG=2.63 /: 20% Clay
— Sand lenses at 8.5 and 9.5 feet. /ﬂ:
= °7® | TLEAN CLAY With Sand very stift gray. trace " VOIs7y 17 29[ |11 33
— gravel (CL) /»- 3
™ g73.8 11 5
£ /: 7
= / -
—872.8 /L— 121558 1523 2 (12| 1.4
- /F- 3
— -
F871.8 /—— 13 4
- - 6
- Sand lens at 13.5 feet. /:
—870.8 /:14 259 1921 3 (11 [ 1.4
— / - 4
[ 869.8 .15 4
= / - 6
| 868.8 | -z =SSz - === == — = %_ 16
- SANDY CLAY stiff to very stiff, trace gravel - 260 16125 3 11143
— {CL-SC) - 3
— g67.8 17 4
- - 5
—866.8 %‘?18
- POORLY GRADED SAND fine to medium = 261 2T INP| 2 1T {14
E grained (SP) 2
865.8 19 3
— = 3

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8565




template ID:LEPA\gInt projact ID:\Varsar project no:\vrun date:3/6/98

"e"s:"?uc. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagg 2_of_2

Project No. 3709.001 County Boone Boring No. G-16-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation 884.8 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs

Quadrangle _ Rosston Sec. T. R. Date: Start 2/10/98 Finish 2/13/98

UTM (or State Water Level:

Plane) Coord. N.(X) 921672.8 E.(Y) 725803.5 During Drilling 218.0 ft bgs At Completion ¥ ft bgs

Latitude___39° 57 " Longitude___B6° 16 " SAMPLES PERSONNEL

Boring Location _ Southern Concrete Pad Excavation Area E Geologist - Chris White

2 - iller - i

Drilling Equipment and Method _CME-75 —1 8 §. 3 ~ ® g Driller Dav? Ellis
o w| 2| - 2l - |e|oz|B Helper - Justin
R HHE B s
— o 3 = Sl a |2 2o aag

elevation| DESCRIPTION OF MATERIALS |63|c2|& | & [8e| o [z8[28|z 2 REMARKS

- POORLY GRADED SAND fine to medium ' 262 19 NP2 0.4

- grained, gray, trace gravel (SP) 3

—863.8 5

- 8

8628 763 Za|NP| 1] - |24

- 3

|—s861.8 5

- 10

-

—860.8

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street: Suite 250; Lombard, IL 60148; 630/268-8565




template 0:LEPALQInt project 10:\Varsar project no:ivun date: 1/8/98

"e'.sa'?ﬂc- ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagé 1_of 2

Project No. 3709.001 County Boone Boring No. G-17-98 Monitor Well No.
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation 884.6 Complestion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle __Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/18/98
UTM [or State Water Level:
Ptane) Coord. N.(X) 921615.0 E.lY) 725819.9 During Drilling ¥20.0 ft bgs At Completion ¥ ft bgs
Latitude___39° 57 " Longitude___86° 16’ N SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area g Geologist - Chris White
[} - "
Drilling Equipment and Method CME-75 1 § £ ~ 2 Driller - Dava. Ellis
o 2|2 F > olo | Helper - Justin
£ £ 3|22 (28 5|86 52
T ER R B | e
[ o 2 Q > 916 oa
tievation] DESCRIPTION OF MATERIALS |63(82| 8|3 |3&] §|z8[38|c8 REMARKS
— LEAN CLAY FILL with Sand very stiff, W = 236 14 | .41 23 [ NA
- brown and gray (CL FILL) — 8
—883.6 / — 1
- / -
—882.6 /__ 2 1338 74(20] 1 |15 NA
- - P2
—881.6 Gray staining at 3 feet and 3.9 feet /[_ 3 !
- / - 4
—880.6 /? 4 1737 T6(28] 2 |16 | NA
C - B[S
—879.6 /:— 5 3
— -
— 878.6 K Z_ 6
- LEAN CLAY stiff, brown and gray mottled 7 - 264 20[1.3] 3 25
- {CcL) / - B |2
[__877'6 /:‘ 7 ?, 12" Steel Casing installed
- é: to 7 feet.
- 876.6 : . ¢ — 8
— LEAN CLAY soft to medium stiff, brownand 77— 265 151 .5 | 1 1000
— gray mottied (CL-ML) /: P12
[ 875.6 /— 9 2
- / - 2
[—874.6 /: 101765 13| 5] 2 1000
- - P 1 Sample has sheen.
—873.6 /: 11 2
8726 | -~z z-c = e m e o e e - Z — 12
- LEAN CLAY stiff to very stiff, gray, trace // - 267 24115} 4 | - |1000
- sand and gravel (CL) — B |4 Sample with sheen and
—871.6 /— 13 6 odorous.
- ~ 7
- /:
5370'6 /“: 141768 0(12] 2 1000
- / - B |3
[ 869.6 / — 15 4
- /E 6
—868.6 /E_ 16359 21 (23] 1 208
- / - B |3
Fs867.6 17 3
- Sand lens at 17.7 feet. —
—866.6 /518 770 19[2.2] 2 158
= / - B |3
—865.6 /E— 19 g
- —
s A

VERSAR, INC.: 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 830/268-85565




template ID:LEPA\gInt project ID:\Versar project no:\uun date:3/6/98

"e'.sa"m: ENVIRONMENTAL RISK MANAGEMENT Field Boring Log Pagé 2_of_2

Project No. 3709.001 County Boone Boring No. G-17-98 Monitor Well No.

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation 884.6 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs

Quadrangle __Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/18/98

UTM (or State Water Lavel:

Plane)} Coord. N.{(X) 921615.0 E.Y) 725819.9 During Drilling ¥20.0 ft bgs _ At Completion ¥ ft bgs

Latitude___39° 57 " Longitude __86° 16 " SAMPLES PERSONNEL

Boring Location _ Southern Concrete Pad Excavation Area E Geologist - Chris White

2 = Driller - i

Drilling Equipment and Method CME-75 —] 8 § = -~ #| & rer Dave‘ Ellis
k2] w1z F 2 _lpelazld Helper - Justin
SIES|E| 2|88 2 3738 g Hewer
- & o 9 o H b a > 2l|e aao

gevaon| DESCRIPTION OF MATERIALS |63|gS|&| & |82 S |z338|x e REMARKS

- POORLY GRADED SAND medium tto coarse 3 271 8 NP O 68

— grained, medium dense, gray (SP} 0

T 863.6 — 21 2

- 3

[—862.6 — 22 573 NPl 3] -[17

- 4

™ 861.6 — 23 7

— 10

[ 860.6 24

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL. 60148; 630/268-85E5




template I0:REPA\gInt project ID:\Versar project no:\\run date:3/6/98

"e"sa'?nc. ENVIRONMENTAL risk MANAGement | 101d Boring Log

Project No.

1 _of 2

Page

3709.001 County Boone Boring No. G-18-98

Project Name

Enviro-Chem Superfund Site Site Location

Monitor Well No.

US 421, Zionsville, Indiana

Surface Elevation 884.4 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bgs
Quadrangle _Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/16/98
UTM (or State Water Level:
Plane) Coord. N.(X) 921601.4 E.{Y) 725851.3 Ouring Drilling ¥12.0 ft bgs At Completion ¥ ft bgs
: o . " P ° ' -
Latitude 39 57 Longitude __ 86 16 SAMPLES PERSONNEL
Boring Location __Southern Concrete Pad Excavation Area ;:': Geologist - Steve Conway
Q n .
Drilling Equipment and Method _ CME-75 g -1 é £ -~ R g Driller - Dave. Ells
o Y Z |~ E ~ |le®@le 2|3 Helper - Justin
- - O [ ) © o =l aa
eevation| DESCRIPTION OF MATERIALS |€3[02|d | & |a€| S [z835|T e REMARKS
- LEAN CLAY FILL medium stiff, brown, trace /// - 232 22 .31 1 [17] 56
- sand and roots (CL) L B |1
I 883.4 — 1 2
- /: 5
—882.4 %t‘ 2 733 g [10] 22031
- - P |1
g81.4 %E— 3 2
- - 4
E_ggo 4 %’- 4
- ) LEAN CLAY very stiff, brown, trace sand / — 234 221311 5 [1210.0
C and gravel (CL) /: B |6
[ 879.4 / — 5 7
= /: 9
—878.4 %”_— 6 573 24126] 5 | - (391
— [ Bl 7
E-377‘4 / 7 10 _
- /: 4 12" Steel Casing installed
— / L to 7 feet.
[ 876.4 /A 8
- LEAN CLAY very stiff, gray, trace gravel ’%’% a: 274 21]2.1] 2 12
}: {CL) é?%’: B :
—875.4 é?é%? S 6
8744 gé%l" 10555 21|47 2 177
. - 8
—873.4 %47 /mik :
- SILT medium dense, gray, trace gravel (ML) -
[~ 872.4 _ ' (212
- POORLY GRADED SAND medium to coarse 276 17 NP} 2 | - |400
— grained, medium dense, trace gravel, 3
[ 871.4 saturated (SP) — 13 7
- 8
[—870.4 — 141557 24 |NP | 4 | - (3000
. - 8
t869.4 — 15 12
= - 14
[—868.4 — 161578 24 |[NP |10 3000
= 867.4 F— 17 4’;0 160
F e 8
— 666.4 LEAN CLAY very stiff to hard, gray (CL) % - 18
E /LE_ 279 15 2’;2 ; 2000 Oily sheen on sample.
— — 4
—865.4 / — 19 .
- -
- i

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard. IL 60148; 630/268-8555




tempiste ID:ILEPA\gint project ID:\Versar project no:\vrun date:3/8/98

"e' .s:.' .INC. ENVIRONMENTAL RISK MANAGEMENT Field Boring Log

Project No.

3709.001

County Boone

Project Name

Enviro-Chem Superfund Site

Boring No. G-18-98

Page _ 2 of 2

Monitor Well No.

Site Location

US 421, Zionsville, indiana

—

Surface Elevation 884.4 Completion Depth 24.0 ft bgs Auger Depth 22 ft bgs Rotary Depth ft bags
Quadrangle __Rosston Sec. T. R. Date: Start 2/11/98 Finish 2/16/98
UTM (or State Water Level:
Plane) Coord. N.{X) 921601.4 E.(Y) 725851.3 During Drilling £12.0 ft bgs At Completion X ft bgs
Latitude____39° 57 " Longitude__ 86° 16 * " SAMPLES PERSONNEL
Boring Location _ Southern Concrete Pad Excavation Area g Geologist - Steve Conway
Q 0’ . .
Drilling Equipment and Method _ CME-75 —1 2 § £ -~ R 2 Driller Dave. Elis
o 2 Zz |~ o R ™ Pt Helper - Justin
s Ef 213 %% :i_' §$3§§—~ Helper -
EReE e |Sl58 5152358
gevation| DESCRIPTION OF MATERIALS |92|jo=|a | alac)ojz2i20as REMARKS
- b
- LEAN CLAY very stiff to hard, gray (CL) /// — 280 14 2';5 i 2000 Sample with oily sheen
- — and strong odor.
—863.4 21 3
- /t ®
[ g62.4 —- 22
- /: 281 16 2‘;5 : 9000 Sample with sheen and
- : odor.
[ 861.4 — 23 6
- /: 8
™ 860.4 /A_ 24

Boring terminated at 24 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 260; Lombard, IL 60148; 630/268-8555




tempiste ID:KEPA\gint project ID:\Versar project no:\irun date:3/10/98

o4Y e Field Boring Lo P 1
"el L\a' INC. ENVIRONMENTAL RISK MANAGEMENT g Log we of 2

Project No. 3709.001 County Boone Boring No. G-19-98 Monitor Well No. Pump Well
Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana
Surface Elevation Completion Depth 37.0 ft bgs Auger Depth 35 ft bgs Rotary Depth ft bgs
Quadrangie _ Rosston Sec. T. R. Date: Start 2/12/98 Finish
UTM (or State Water Level:
Plane} Coord. N.{X) 921433.4 E.(Y) 725907.8 During Drilling 210.0 ft bgs At Completion ¥ ft bgs
Latitud ° ' " i ° : "
atitude __ 39 57 Longitude___ 86 16 SAMPLES PERSONNEL
Boring Location _Southern Concrete Pad Excavation Area ;‘5 Geologist - Steve Conway
[3] - .
Drilling Equipment and Method _ CME-75 — s | & £ ~| #|g |Drier Dave Elis
o B Z | F > oloeT|® Helper - Justin
E -3 o lesl = |25|5E]S
a |E2)aialazl 2|2¢8 2 s|&=]|Helper-
S2I85|E|E|ES 5235 |cs
eevation| DESCRIPTION OF MATERIALS |9-|o=|a | o || o [z2{20(a 2 REMARKS
- 6" CONCRETE above limestone subbase. 44
= 55+
- 55 E
- . . o
— SANDY LEAN CLAY very stiff to hard, % — 2 533 TRONE NG 5
- brown to brown and gray mottled, little — Ppls
:__ gravel (CL) /b 3 5
- /: 3
- -
- /: 4 333 2047 4 T0
- - 3
- — 5 7
- %: 6
- —
— /E 8 R\ TR s 0
: / - 6
- Grades to gray /t’ 7 ]
C - 9 15" Steel Casing instalfed
- / - to 7 feet.
— /—_ 8 1383 21 6.77] 3 0.0
- / - 8|6
= / — 9 :
— - 9
— o
— POORLY GRADED SAND medium to coarse SE 283 12(NP| 7 0.0
- grained, loose, gray, trace gravel, saturated 5
- (SP) — 11 3
- 6
— 3 — 12 284 12| NP | 5 0.0
- 4
— — 13 5
- 8
—
- — 14
ET — 15 733 T[NP - 0.0
- 1
— 16 6
- 8
3 17
- — 181558 6 |[NP| 2 0.0
— - 2
- — 19 2
- = 3
-

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555




template 10:ILEPA\QInt project ID:\Versar project no:\irun date:3/10/98

"e'.sa'?ﬂc. ENVIRONMENTAL Risk ManaGement T id Boring Log  Page 2 of 2

Project No. 3708.001 County Boone Boring No. G-19-98 Monitor Well No. Pump Well

Project Name Enviro-Chem Superfund Site Site Location US 421, Zionsville, Indiana

Surface Elevation Completion Depth 37.0 ft bgs Auger Depth ___35 ft bgs Rotary Depth ft bgs

Quadrangle _ Rosston Sec. T. R. Date: Start 2/12/98 Finish

UTM (or State Water Level:

Plane} Coord. N.{X) 921433.4 E.{Y) 725907.8 During Driling $10.0 ft bgs At Completion ¥ ft bgs

Latitude ___39° 57 " Longitude__ 86° 16 " SAMPLES PERSONNEL

Boring Location __Southern Concrete Pad Excavation Area E Geologist - Steve Conway

[%] — D . - -

Drilling Equipment and Method CME-75 g § £ ~ £ riller Dav? Elis
LQ 12| > elelT Helper - Justin
= S Pleleoles T ISHISE[S .
8. ] al|lalazl 2|32 s|&=|Helper
SIEEEHE R HEE

gevation | DESCRIPTION OF MATERIALS |9=2|0=| o | o |ox) 0 (z8j20|a 2 REMARKS

C POORLY GRADED SAND medium to coarse

E grained, loose, gray, trace gravel, saturated

- (SP) 287 28 | NP | 2 0.0

- 2

ol 4

- 6

c

-

=

— 288 C [NP 0.0

=

-

-

—

-

-

-y 289 g NP 2 0.0

- 2

— 4

o 12

—

—

E‘ Grades to dense SAND 290 21 NP 2 0.0

- 12

- 23

— 24

— 291 20INP | 7 0.0

- 6

- 8

- 1

=

-

- 292 14TNP[12 0.0

- 31

- 35

- S 50

- LEAN CLAY hard, gray (CL) % —

= il 7 5

Boring terminated at 37 feet and tremmie
grouted with cement-bentonite grout.

VERSAR, INC.; 200 W. 22nd Street; Suite 250; Lombard, IL 60148; 630/268-8555




PROJECT TITLE _ENVIRO—CHEM
LOCATION ZIONSVILLE, IN
DRILLING CONTRACTOR PHILIP ENVIRONMENTAL

WELL NO. PW
DATE STARTED 2-17-98

RIG No. CME-75 METHOD HSA
COMMENTS APPROXIMATE N 921,743+ E 725,917+

FLUIDS NONE

BORING NO. PW
COMPLETED 2-17-98
DRILLER DAVE ELLIS,

GEOLOGIST STEVE CONWAY, HANDEX

PROTECTIVE RISER CAP _X

APPROXIMATE EXISTING
GROUND SURFACE
EL.883.8+MSL

STEEL CASING

CHIPS

BOREHOLE
OIAMgTER

TOP _OF CASING ELEVATION TBD

BENTONITE /CEMENT PLUG é

13 4

BENTONITE
CHIPS

COARSE SAND
10°-0" )

WELL CONSTRUCTION NOTES:
TYPE RISER ABOVE W.T. §°# PVC

TYPE RISER BELOW w.T. 6°% PVC
TYPE OF SCREEN 0.010” CONT. SLOT PVC

TYPE OF PROTECTIVE CASING STEEL

AN ol S B S R S

WATER LEVEL READING ON _HB-S_FT BjEﬁLOW ToC
]

ELEVATION OF WATER 878.74 FT MSL.

BOTTOM OF BORING

RISER STACK
MONITORING WELL
INSTALLATION DIAGRAM

wersan.

NOT TO SCALE

L:\ 3703001 : ; 37080014



APPENDIX C

SUMMARY OF SHALLOW SOIL TEST DATA TABLES
LABORATORY TESTING SHEETS



ENVIRO-CHEM SUPERFUND SITE
SUMMARY OF SHALLOW SOIL TEST DATA
VERSAR PROJECT NO. 3709.911

|

I

l l

TABLE 3 - MOISTURE (%w) and SATURATION (%S)

Boring No.

Sample Depth G-1-98 G-2-89 G-3-98 G-4-98 G-5-98 G-6-98 G-7-98 G-8-98 G-9-98 G-10-98 G-11-98 G-12-98
0-2 11 15 21 16 13 15 - 16 - 13 21 13
2-4 13 - 18, 93 16 14 11 16 20 11,99 17 12 10
4-6 13 15 21 17 11 12 14 12 11 21 10 -
6-8 35,79 21 21,100 39 11 13 1 13 11, 100 12 11 9
8-10 22, 122** 25%* 18** 25,86 ** 11, 89 9 11,99 13,95 12 9,78 11 10
10-12 12,29 - 13, 80 12,100 11 11,99 9 11 11,91 10 12,100 11
12-14 10 9,90 9 10 10 12 10 11 11 11 Il 11

Boring No.

Sample Depth G-13-98 G-14-89 G-15-98 G-16-98 G-17-98 G-18-98
0-2 8 15 11 12 - 17
2-4 10 9 12 17 15 20
4-6 10 1t 11 17 16 12
6-8 11 10 11 20 - -

8-10 12 10 11 12, 100 - -
10-12 12 9 12, 100 - -
12-14 12 8, 72 11 - - -

Bold Results are saturated samples.

* = Pending Test Results.

*k = Test result from same elevation as water level in creek.

I:DOCUMENT\370990NCALCDATA\UCDATAR |.XLS

Water Level in Creek at Elevation 877.8 ft MSL.

3/10/98




TABLE 4 - UNCONFINED COMPRESSIVE STRENGTH DATA Qu (Tons per Square Foot, TSF)

ENVIRO-CHEM SUPERFUND SITE

f

!
i

l

SUMMARY OF SHALLOW SOIL TEST DATA

VERSAR PROJECT NO. 3709.911

Sample Depth Boring No.
0-2 25P 0.75B 1.0P 20P 20P - - 04B - - - 50P
2-4 20P 1.75P 1.5P 0.75B 3o0p - 248B 33B 45Pp 1.0B 35P 37B
4-6 25p 1.6 B 20P 1.0P 45B 248 218 3.1B 25P 0.7B 20P -
6-8 15B 14B 1.9B 1.2B 168 26B 4.0B 45P 41B 58B 1.7B 1.2B
8-10 1.5 p** 0.5 p** NP*x* 0.3 B** 32B 30B 25B 3.0B 2.5P,NP P 29B 30B
10-12 658 NP 4.!B 45+P 3.1B 18B NP 30P NP,2.0B NP 28B 26B
12-14 NA 1.OE 228 NP, 4.5+P 35P 1.7B NP NP 14B 33 1.3P 1.7B
Boring No.
Sample Depth G-13-98 G-14-89 G-15-98 G-16-98 G-17-98 G-18-98
0-2 45°P 45P 45Pp 225P 41 B 41B
2-4 45P 50B 40P 1.65B 20P 1.0P
4-6 35B 50B 45P 1.0pP 28P 3.1B
6-8 25B 40B 3.0B NP 1.3B 26B
8-10 2.1B 45B 21B 09B 0s5P 21B
10- 12 1.7B 40B 1.2B 29B 05P 47B
12-14 1.7B 50B 1.3B 23B 1.5B NP
Bold Results from Unconfined Compressive Strength Tests performed according to ASTM D2166-91.
P =Penetrometer Test Result
B - S = Bulge or Shear failure from field Rimac Compression Test.
* = Test result pending.
** = Test result from same elevation as water level in creek.
Water Level in Creek at Elevation 877.8 ft MSL.
3/10/98

1:DOCUMENT\370990NCALCDATAVUCDATARI.XLS
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( l I

ENVIRO-CHEM SUPERFUND SITE
SUMMARY OF SHALLOW SOIL TEST DATA
VERSAR PROJECT NO. 3709.911

TABLE 5 - UNIT WEIGHT (UW, Pounds per cubic foot, PCF)
and SPECIFIC GRAVITY (SG, Unitless)

Boring No.
Sample Depth G-1-98 G-2-89 G-3-98 G-4-98 G-5-98 G-6-98 G-7-98 G-8-98 G-9-98 G-10-98 G-11-98 G-12-98
0-2
2-4 131,2.72
4-6 134,2.76
6-8 128, 2.70 129, 2.64 144, 2.69
8-10 121,2.74 144, 2.80 144, 2.76 133,2.75
10-12 99, 2.76** 138, 2.74 ** 147, 2.80** 144, 2.67 145, 2.70
12-14 147, 2.75
Boring No.
Sample Depth G-13-98 G-14-89 G-15-98 G-16-98 G-17-98 G-18-98
(2) -2 Bold Results from tests on shelby tube samples.
-4
4-6 .
6.8 p = Pending test results.
8-10 140, 2.63
10-12 145,2.73
12-14 140, 2.71
Bold Results are saturated samples.
* = Pending Test Results.
*k = Test result from same elevation as water level in creek.
Water Level in Creek at Elevation 877.8 ft MSL.
3/10/98

I:DOCUMENT\370990NCALCDATAVWUCDATAR . XLS




Where:

%M = Moisture Content
Deny = Density of Water = 62.4 Ib/ft’

DUW = Dry Soil Unit Weight in Ib/ft’

UW = Dry Soil Unit Weight in 1b/ft3

G = Specific Gravity of Solids

Soil Saturation = S = %M / [(Deny/Dry Deng)-(1/G)]

TABLE 6 - SOIL SATURATION
ENVIRO-CHEM SUPERFUND SITE
VERSAR PROJECT NO. 3709.911

Boring # Sample # Uw DUW G 9%oM DenW Sat.
G-1-98 3 134 118.58 2.762 0.13 62.4 0.7919466
96 127.6 93.82 2.696 0.36 62.4 1.2238301
98 99 90.00 2.764 0.1 624 0.3016238
G-2-98 153 147 134.86 275 0.09 62.4 0.9085631
G-3-98 11 131 111.02 2.717 0.18 62.4 0.9277235
13 129 106.61 2.639 0.21 62.4 1.0175853
15 138 124.32 2.739 0.1 62.4 0.8039978
G-4-98 202 120.6 97.34 2.754 0.239 62.4 0.8598161
203 147 131.25 2.708 0.12 62.4 1.1304507
G-5-98 11 144.2 12991 2.804 0.11 62.4 0.8892518
G-6-98 162 143.7 130.05 2.67 0.105 62.4 0.9971401
G-7-98 139 143.7 129.46 2.69 0.11 62.4 0.9976694
G-8-98 211 144.3 127.25 2.86 0.134 62.4 0.9521913
G-9-98 8 146 131.53 2.75 0.11 62.4 0.9930075
29 148 133.33 2.75 0.11 62.4 1.054007
31 143 128.83 2.75 0.11 62.4 0.9111446
G-10-98 126 133.1 117.79 275 0.13 62.4 0.7825163
G-11-98 44 145.1 129.55 2.699 0.12 62.4 1.0796567
G-14-98 241 140.3 129.91 2.709 0.08 62.4 0.7194101
G-15-98 249 144.8 129.52 2.727 0.118 62.4 1.0253138
G-16-98 256 139.9 124.58 2.632 0.123 62.4 1.0169011

L:DOC\3709.90NCALCDATANSAT -R2f.XLS

Results reported in bold indicate soil saturation.

3/10/98



ATTERBERG LIMITS (ASTM D4318)

60

<—4—=0——HPro

XmOZ -~

of
40} ____________________ .................... — ...................
8 O B
20} ................... \ .................... .................... , ...............

(o) -- - ...................
CL-ML ' :

UUWang Engineering, INC.
Environmental Engineers

LIQUID LIMIT (LL)

—30 ' TO0

Sample No./Depth

LL

PL

Fines

USCS Classification

G-1-98 8.0’

31

G-11-98 12.0°

18

12

G-15-98 12.0°

17

12

G-16-98 10.0’

20

15

G-4-98 10.0°

29

21

glojx|r|H|O®

G-7-98 11.0°

16

12

Client

Versar, Inc.

Project

Location

Project No.



GRADATION CURVES (ASTM D422)

U

Wang Engineering, INC.
Lgosmor, NG

0.001

Erwironmental
U.S. SIEVE OPENING {inches) U.S. SIEVE NUMBERS o | HYDROMETER
100 © oo 2 -3 88, ow228322328 88
| l | I&T | 1 BLREL 1 IR

E 75 \
R :
< N
N
T
F
I 50 \
N \
R \
B
Y
w
? 25
G
H
T b

0 ~e_{|L

100 10 i 0.1 0.01
GRAIN SIZE {millimeters)
COBBLES GRAVEL_ SAND . SILT or CLAY
coarse | fine [coarse] medium |  fine

Sample No./Depth USCS Classification MC% | LL PL Pi Cc Cu
®| G-2-98 18.0°| POORLY GRADED SAND with GRAVEL SP 0.96| 7.5
Sample No./Depth D100 D60 D30 D10 %Gravel %Sand %Silt %Clay
¢! G-2-98 18.0°| 19.00 1.97 0.705 0.2614 20.6 78.8 0i6

Client Versar, InC. vc

Project  Envirochem Site .. g

Location

Project No.




GRADATION CURVES (ASTM D422) \ ’ \ ’W"’"%‘,E;n,gj;‘z°.,'ju::g;.},",E,-
U.S. SIEVE OPENING (inches) U.S. SIEVE NUMBERS | HYDROMETER
v T o2 oeo o oo oo 98
© ¢ M Ne +-=m - M < O O == N O < O N - - t?l
100 T T T T \R TR L
1R
E 75
R '; z
c :
E : Z
N 4 H :
T \\* -
F : :
e |}
1 50 2
N Nl
E :
R BN
5 R
Y
w
£ 25 ﬁ*\
|
G N
H
T
0 s :
100 10 l 0.1 0.0’ 0.001
GRAIN SIZE {millimeters)
A
COBBLES GRAVEL. S ND - SILT or CLAY
coarse ] fine coarse ] mediurm, l fine
Sample No./Depth USCS Ciassification MC% | LL PL Pl Cc Cu
® G-4-98 10.0'| CLAYEY SAND SC 29 21 9
Sample No./Depth D100 D60 D30 D10 % Gravel %Sand %Silt %Clay
e G-4-98 10.0° 9.50 0.79 0.012 4.4 46.9 28.7 20.0
Client Versar,Inc. . . _ .
Project EnvirochemSite .~ ~ Prepared by y C’ e
Location _  Zionville, Indiana Date 35/4/9/ .

Project No. 990-62-01



GRADATION CURVES (ASTM D422)

Wang Engineering, INC.
\-I\-I Envirsnmantal Eromees

U.S. SIEVE OPENING (inches) U.S. SIEVE NUMBERS o o ] HYDROMETER
100 © vo w2 %28, 022283982838
| I (] : | : LIIR! il I || |
A
N
IM
P 25 1BV
R :
¢
N
T \\ .
F
I 50 -
E :
R :
o T
L\
w 25 .
? A
: N
T \\\\
100 1 k 0.1 0.0 0.001
GRAIN SIZE (millimeters)
GRAVEL SAND
COBBLES coarse T fine coarsW mediumj fine SILT or CLAY
Sample No./Depth USCS Classification MC% | LL PL Pl Cc Cu
o G-11-98 28.0°'POORLY GRADED SAND SP 0.90 ( 8.0
x| G-9-98 24.0°) POORLY GRADED SAND SP 0.49 7.8
Sample No./Depth D100 D60 D30 D10 % Gravel %Sand %Silt %Clay
e G-11-98 28.0° 19.00 137 | 0.459 | 0.1705 | 11.9 84.5 3l6
@ G-9-98 24.0°| 19.00 1.27 0.317 0.1620 9.5 86.5 410

Ciient Versar, Inc.
Project Envirochem Site
Location Zionville, Indiana



GRADATION CURVES (ASTM D422)

\ ’ \ ’Wang Engineering, INC.
Consulting Geotachnical and

Emmmsm
U.S. SIEVE OPENING (inches) U.S. SIEVE NUMBERS | HYDROMETER
© w ¥ 9o ew®29Qge 2898
100 T M N e~ e M 0 O - M T O N - ‘:‘
I I i I UL | 11 I } i l
NI L i
Al
E 75 N
¢ ] :
E \ ﬁ
N s
F 2
" 50 N ..
N o
E
R LN
B
Y N
w
£ 25 Y
|
G
H
T
0 %
100 10 i 0.1 0.0 0.001
GRAIN SIZE (millimeters}
GRAVEL SAND
COBBLES e | fine [coarse] medium |  fine SILT or CLAY
Sample No./Depth USCS Classification MC% | LL PL Pl Cc Cu
® G-15-98 12.0°'SANDY SILTY CLAY CL-ML 17 12 5
Sample No./Depth D100 D60 D30 D10 % Gravel %Sand % Silt %Clay
®| G-15-98 12.0° 2.36 0.19 0.013 0.0 49.5 29.1 21.4
Client Versar, inc. L e
Project Envirochem Site Prepared by ye o
Location Zionville, Indiana Date 3/

Project No'.

................................




GRADATION CURVES (ASTM D422)

\ ’ \ ’Wang Engineering, INC.
Enwironmental Engirwers

U.S. SIEVE OPENING (inches) U.S. SIEVE NUMBERS f HYDROMETER
@ g 9Q owo o oooocd %8
TR I T
M [ \&\ H N
. H \\ : :
E 75 AN
— R ML
c
E
N N
— T \
F X
1 50 .
N : \
. E ' Y
R «
B \
Y :
_ ; >
v 25
: : s
_ G
7 : Ké\;.
T
- 0 [
100 10 0.1 0.0 0.001
GRAIN SIZE (millimeters)
_ vV AND
COBBLES GRA EL. S . SILT or CLAY
coarse | fine coarse| medium | fine
o Sample No./Depth USCS Classification MC% | LL PL P! Cc Cu
® G-16-98 10.0°'SANDY SILTY CLAY CL-ML 20 15 5
Sample No./Depth D100 D60 D30 D10 % Gravel %Sand % Silt %Clay
_ ®| G-16-98 10.Q° 9.50 0.19 0.014 2.7 46.7 30.7 19.9
Client .. Versar InC. e v
Project Envirochem Site Preparedby /™~
- Location  Zionville, Indiana Date /%A
Project No. 990-62017 4‘ -
Checked by (Yt /- fa/L
- Date Y79 ...



UNCONFINED COMPRESSIVE STRENGTH

Project No. 990-62-01
Project Name Envirochem

Client Versar, Inc.
Diameter 2.85in
Height 4675 in
Area 6.3761625 in’
Volume 0.01725032 ft°
Weight 2.08 Ibs

Elapse Time Load Dial
in 10E-04
0
3
5
8
10
12
13
13
14
14
14
14

UC.XLS<CORINALLAB>

Axial Load
PSF
0
6.3
10.5
16.8
21
25.2
27.3
27.3
29.4
29.4
294
294

(ASTM D 2166-91)

Boring No.
Sample No.
Depth

Proving Ring

Proving Ring Calibration Factor
Moisture Content

Unit Weight

Dry Unit Weight

Specific Gravity

Void Ratio

Degree of Saturation

Total Strain Corrected Area Unit Strain

in (%)

0 0 0
0.04675 6.44 1.0
0.0935 6.51 2.0
0.14025 6.57 3.0
0.187 6.64 4.0
0.23375 6.71 50
0.2805 6.78 6.0
0.32725 6.86 7.0
0.374 6.93 8.0
0.4675 7.08 10.0
0.561 7.25 12.0
0.6545 7.41 14.0

G-4-98
202
8-10 Feet

21579
2.1
23.9 %
120.6 pcf
97.3 pcf
2.754
0.77
86 %

Stress
psf
o
141
232
368
455
541
580
573
611
598
584
571



UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01 Boring No. G-5-98
Project Name Envirochem Sample No. 111
Client Versar, Inc. Depth 8-10 Feet
Diameter 2.877 in Proving Ring 21579
Height 6.08 in Proving Ring Calibration Factor 2.1
Area 6.49754627 in® Moisture Content 9 %
Volume 0.02286174 ft° Unit Weight 144.2 pcf
Weight 3.296 Ibs Dry Unit Weight 132.3 pcf
' Specific Gravity 2.804
Void Ratio 0.32
Degree of Saturation 78 %
Elapse Time Load Dial Axial Load Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) psf
0 0 0 0 0 0
44 92.4 0.0608 6.56 1.0 2027
62 130.2 0.1216 6.63 2.0 2828
73 153.3 0.1824 6.70 3.0 3296
91 191.1 0.2432 6.77 4.0 4066
104 218.4 0.304 6.84 5.0 4598
114 2394 0.3648 6.91 6.0 4987
126 264.6 0.4256 6.99 7.0 5454
133 279.3 0.4864 7.06 8.0 5695
145 304.5 0.608 7.22 10.0 6074
156 327.6 0.7296 7.38 12.0 6389
159 3338 0.8512 7.56 14.0 6364
154 3234 0.9728 7.74 16.0 6020
154 3234 1.0944 7.92 " 18.0 5877

UC XLS<CORINALAB>



UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01
Project Name Envirochem
Client Versar, Inc.
Diameter 2873 in
Height 5916 in
Area 6.47949127 in?
Volume 0.02218326 ft°
Weight 3.187 Ibs
Elapse Time Load Dial
in 10E-04
0
15
24
35
44
51
59
64
69
87
88
89
92
92

UC.XLS<CORINALAB>

Axial Load
PSF
0
31.5
50.4
73.5
924
107 1
123.9
134 .4
1449
182.7
184.8
186.9
193.2
193.2

Boring No.
Sample No.
Depth

Proving Ring

Proving Ring Calibration Factor
Moisture Content

Unit Weight

Dry Unit Weight

Specific Gravity

Void Ratio

Degree of Saturation

Total Strain Corrected Area

0
0.05916
0.11832
0.17748
0.23664

0.2958
0.35496
0.41412
0.47328

0.5916
0.70992
0.82824
0.94656
1.06488

Unit Strain

(%)
0

1.0
2.0
3.0
40
50
6.0
7.0
8.0
10.0
12.0
14.0
16.0

© 18.0

G-6-98
162
10-12'

21579
21
10.5 %
143.7 pcf
130.0 pcf
2.669
0.28
100 %

Stress

pst

693
1098
1584
1971
2261
2588
2778
2963
3654
3614
3572
3607
3521



Stress (tsf)

STRESS < CORINA/LAB >

4500
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I [ { I l l l l 5

UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-6-98 S-16
(10-12)

12 14 16 18

10
Strain (%)




UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01 Boring No. G-7-98
Project Name Envirochem Sarhple No. 139
Client Versar, Inc. Depth 8-10 Feet
Diameter 2.873 in Proving Ring 21579
Height 6.077 in Proving Ring Calibration Factor 21
Area 6.47949127 in’ Moisture Content 8 %
Volume 0.02278696 ft° Unit Weight 143.7 pcf
Weight 3.274 Ibs Dry Unit Weight 133.0 pcf
' Specific Gravity 2.692
Void Ratio 0.26
Degree of Saturation 82 %
Elapse Time Load Dial Axial Load Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) psf
0 0 0 0 0 0
14 294 0.06077 6.54 1.0 647
42 88.2 0.12154 6.61 2.0 1921
68 142.8 0.18231 6.68 3.0 3078
76 159.6 0.24308 6.75 4.0 3405
92 193.2 0.30385 6.82 5.0 4079
98 205.8 0.36462 6.89 6.0 4299
121 254 1 0.42539 6.97 7.0 5252
138 289.8 0.48616 7.04 80 5925
182 382.2 0.6077 7.20 10.0 7645
195 409.5 0.72924 7.36 12.0 8009
198 415.8 0.85078 7.53 14.0 7947
198 415.8 0.97232 7.7 16.0 7762
198 415.8 1.09386 7.90 ©18.0 7577

UC XLS<CORINA\LAB>



Stress (tsf)

STRESS < CORINA/LAB >

l 1 f | ! l ! f l

UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-7-98
8-10

0 2 4 6 8 10 12 14 16 18 20

Strain (%)




UNCONFINED COMPRESSIVE STRENGTH

Project No. 990-62-01
Project Name Envirochem

Client Versar, Inc.
Diameter 2.86 in
Height 5.836 in
Area 6.420986 in’
Volume 0.02168569 ft°
Weight 3.13 Ibs

Elapse Time Load Dial
in 10E-04
0
18
47
78
100
117
131
142
149
152
148
147

UC.XLS<CORINA\LAB>

Axial Load
PSF
0
37.8
98.7
163.8
210
2457
275.1
298.2
3129
319.2
310.8
308.7

(ASTM D 2166-91)

Boring No.
Sample No.
Depth

Proving Ring

Proving Ring Calibration Factor
Moisture Content

Unit Weight

Dry Unit Weight

Specific Gravity

Void Ratio

Degree of Saturation

Total Strain Corrected Area  Unit Strain
in’ (%)
0 0 0
0.05836 6.49 1.0
0.11672 6.55 2.0
0.17508 6.62 3.0
0.23344 6.69 40
0.2918 6.76 5.0
0.35016 6.83 6.0
0.40852 6.90 7.0
0.46688 6.98 8.0
0.52524 7.06 9.0
0.5836 713 10.0
0.70032 7.30 12.0

G-8-98
210
8-10 Feet

21579
2.1
13.4 %
144.3 pcf
127.3 pcf
2.764
0.36
100 %

Stress
psf
0
839
2169
3563
4521
5235
5799
6219
6456
6514
6273
6092



Stress (tsf)

STRESS < CORINA/LAB>

ﬂ | | | l | ( 1

UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-8-98
8'-10"

4 6 8 10 12 14 16
Strain (%)

18




UNCONFINED COMPRESSIVE STRENGTH

(ASTM D 2166-91)
Project No. 990-62-01 Boring No.  G-10-98
Project Name Envirochem Sample No. 126
Client Versar, Inc. Depth 8-10 Feet
Diameter 2.461 in Proving Ring 21579
Height 4.031 in Proving Ring Calibration Factor 21
Area 4.75436899 in’ Moisture Content 10.3 %
Volume 0.01109078 ft° Unit Weight 133.1 pcf
Weight 1.4764 lbs Dry Unit Weight 120.7 pcf
' Specific Gravity 2.752
Void Ratio 0.42
Degree of Saturation 67 %
Elapse Time Load Dial Axial Load _ Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) psf
0 0 0 0 0 0
5 10.5 0.04031 4.80 1.0 315
6 12.6 0.08062 4.85 2.0 374
8 16.8 0.12093 4.90 3.0 494
10 21 0.16124 4.95 4.0 611
12 252 0.20155 5.00 5.0 725
15 31.5 0.24186 5.06 6.0 897
17 35.7 0.28217 5.11 7.0 1006
19 39.9 0.32248 517 8.0 1112
22 46.2 0.36279 522 9.0 1273
24 504 0.4031 5.28 10.0 1374
27 56.7 0.48372 5.40 12.0 1511
31 65.1 0.56434 5.53 14.0 1696
34 71.4 0.64496 5.66 © 16.0 1817
37 777 0.72558 5.80 18.0 1830
38 79.8 0.8062 5.94 20.0 1934

UC XLS<CORINA\LAB>



Stress (tsf)

STRESS <CORINA/LAB >

2500

1500

1000

t l | l l | l |

UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-10-98
8-10

4 6 8 10 12 14 16
Strain (%)
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UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01 Boring No. G-11-98
Project Name Envirochem Sample No. 44
Client Versar, Inc. Depth 10-12'
Diameter 2.868 in Proving Ring 8215
Height 5.791 in Proving Ring Calibration Factor 7.5
Area 6.45695784 in’ Moisture Content 12 %
Volume 0.02163903 ft® Unit Weight 145.1 pcf
Weight 3.14 Ibs Dry Unit Weight 129.6 pcf
' Specific Gravity 2.699
Void Ratio 0.30
Degree of Saturation 100 %
Elapse Time Load Dial Axial Load Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) pst
0 0 0 0 0 0
14 105 0.05791 6.52 1.0 2318
18 135 0.11582 6.59 2.0 2950
20 150 0.17373 6.66 3.0 3245
24 180 0.23164 6.73 4.0 3854
26 195 0.28955 6.80 5.0 4131
29 217.5 0.34746 6.87 6.0 4560
31 2325 0.40537 6.94 7.0 4822
32 240 0.46328 7.02 8.0 4924
33 247.5 0.52119 7.10 9.0 5023
34 255 0.5791 717 10.0 5118
37 277.5 0.69492 7.34 12.0 5446
39 292.5 0.81074 7.51 14.0
38 285 0.92656 7.69 © 16.0 5339
36 270 1.04238 7.87 18.0 4938

UC XLS<CORINALAB>



Stress (tsf)

STRESS<CORINANLAB>

l 1 I | ( | '

Unconfined Compressive Strength
ASTM D 2199-91

STRESS - STRAIN CURVE
Envirochem Site
Boring G-11-98 §-44 (10-12))

10
Strain (%)




UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01 Boring No. G-14-98
Project Name Envirochem Sample No. 241
Client Versar, Inc. Depth 12-14 Feet
Diameter 2.857 in Proving Ring 21579
Height 6.018 in Proving Ring Calibration Factor 2.1
Area 6.40752247 in? Moisture Content 84 %
Volume 0.02231509 ft° Unit Weight 140.3 psf
Weight 3.13 Ibs Dry Unit Weight 129.4 psf
Specific Gravity 2.709
Void Ratio 0.31
Degree of Saturation 74 %
Elapse Time Load Dial Axial Load Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) psf
0 0 0 0 0 0
22 46.2 0.06018 6.47 1.0 1028
58 121.8 0.12036 6.54 2.0 2683
90 189 0.18054 6.61 3.0 4120
115 2415 0.24072 6.67 4.0 5210
137 287.7 0.3009 6.74 50 6142
155 325.5 0.36108 6.82 6.0 6876
172 361.2 0.42126 6.89 7.0 7549
190 399 0.48144 6.96 8.0 8250
205 430.5 0.54162 7.04 9.0 8804
219 459.9 0.6018 712 10.0 9302
239 501.9 0.72216 7.28 12.0 9926
249 522.9 0.84252 7.45 14.0 10106
248 520.8 0.96288 7.63 - 16.0 9832

UC. XLS<CORINALAB>



Stress (tsf)

STRESS < CORINA/LAB >
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UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-14-98
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Project No.

UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

990-62-01

Project Name Envirochem

Client

Diameter
Height
Area
Volume
Weight

Elapse Time

UC . XLS<CORINA\LAB>

Versar, Inc.

2.865 in
5.983 in
6.44345663 in’
0.02230972 ft*
3.23 Ibs

Load Dial
in 10E-04
0
5
10
17
24
31
37
41
45
52
58
61
64
65
65

Axial Load
PSF
0
10.5
21
35.7
50.4
65.1
77.7
86.1
94.5
109.2
121.8
128.1
1344
136.5
136.5

Boring No.
Sample No.
Depth

Proving Ring

Proving Ring Calibration Factor
Moisture Content

Unit Weight

Dry Unit Weight

Specific Gravity

Void Ratio

Degree of Saturation

Total Strain Corrected Area Unit Strain

in? (%)

0 0 0
0.05983 6.51 1.0
0.11966 6.57 2.0
0.17949 6.64 3.0
0.23932 6.71 4.0
0.29915 6.78 50
0.35898 6.85 6.0
0.41881 6.93 7.0
0.47864 7.00 8.0
0.5983 7.16 10.0
0.71796 7.32 12.0
0.83762 7.49 14.0
0.95728 7.67 16.0
1.07694 7.86 " 18.0
1.1966 8.05 20.0

G-15-98

248

10-12 Feet

21579
21
11.8 %
144.8 psf
129.5 psf
2.727
0.31
100 %

Stress
psf
0
232
460
774
1081
1382
1632
1789
1943
2196
2395
2462
2523
2501
2440



Stress (tsf)

STRESS < CORINA/LAB >
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UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)

STRESS - STRAIN CURVE
Envirochem Site
Boring G-15-98

10'-12

Strain (%)



UNCONFINED COMPRESSIVE STRENGTH
(ASTM D 2166-91)

Project No. 990-62-01 Boring No. G-16-98
Project Name Envirochem Sampie No. 256
Client Versar, Inc. Depth 8-10 Feet
Diameter 2.869 in Proving Ring 21579
Height 5519 in Proving Ring Calibration Factor 2.1
Area 6.46146139 in’ Moisture Content 123 %
Volume 0.02063704 ft° Unit Weight 139.9 pcf
Weight 2.888 Ibs Dry Unit Weight 124.6 pcf
Specific Gravity 2.632
Void Ratio 0.32
Degree of Saturation 100 %
Elapse Time Load Dial Axial Load Total Strain Corrected Area Unit Strain Stress
in 10E-04 PSF in? (%) psf
0 0 0 0 0 0
8 16.8 0.05519 6.53 1.0 371
26 54.6 0.11038 6.59 2.0 1192
38 79.8 0.16557 6.66 3.0 1725
42 88.2 0.22076 6.73 4.0 1887
41 86.1 0.27595 6.80 5.0 1823

40 84 0.33114 6.87 6.0 1760

UC . XLS<CORINAWLAB>



Stress (tsf)

STRESS <CORINA/LAS >
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UNCONSOLIDATED - UNDRAINED TRIAXIAL TEST
(ASTM D 2870-87)
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APPENDIX D
DEWATERING PUMP RATE ESTIMATES
BY RADIAN
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The following sections check if the solution met
specified boundary conditions at time =

Page 1

.000000

MAR-@S-1998 ©BS:14 RADIAN CORP.-PITTSBURGH 412 788 1316
Bnviro_d.tdo
TWODAN version 5.0. Thursday, November 20, 6:44:22 AM
Aquifer input data:
Base elevation: 855.500
Hydraulic conductivity of lower layer : 28.3000
Thickness of lower layer: 14.5000
Hydraulic conductivity of upper layer : .283000E-01
Thicknesa of upper layer: .000000
Minimum gat. thick. for solve calculations.: .706714E-01
Reference head input data:
Specified head: 881.000
% coordinate of reference point: .000000
Y coordinate of refarence point: 1000.00
Uniform crossflow data:
Uniform aquifer discharge rate: .861700
Angle of uniform flow direction from x axis: .000000
Well input data (steady-state wells):
Total number of steady wells: 10
Head-specified wells:
Column 1: well number
Column 2: x coordinate of well
Column 3: y coordinate of well
Column 4: radius of well
Column 5: discharge of well
Column 6: x coordinate of well reference point
Column 7: y coordinate of well reference point
Column 8: head specified at well reference point
1 1100.00 1000.00 .166700 1125.78 1100.00
1000.00 868.000
2 1205.00 1000.00 .166700 701.811 1205.00
1000.00 868.000
3 1310.00 1000.00 .166700 998.123 1310.00
1000.00 868.000
4 1100.00 1080.00 .166700 1125.78 1100.00
1080.00 868.000
5 1205.00 1080.00 .166700 701.811 1205.00
1080.00 B68.000
6 1310.00 1080.00 .166700 998.123 1310.00
1080.00 868.000
7 1150.00 1080.00 .166700 798.063 1150.00
1080.00 868.000
8 1150.00 1000.00 .166700 798.063 1150.00
1000.00 868.000
9 1260.00 1080.00 .166700 746 .033 1260.00
1080.00 868.000
10 1260.00 1000.00 .166700 746.033 1260.00
1000.00 868.000

P.06/12



MAR-@9-13998 ©S: 15 RADIAN CORP.-PITTSBURGH 412 788 1316

Enviro_d.tdo

Reference point boundary condition: -
Specified head at reference point: 881.000
Model-calculated head at reference point: 881.000

Head-specified well boundary conditions:
Column 1: well number
Column 2: head specified at well reference point
Column 3: model-calculated head at well reference point

1 868.000 868.000
2 868.000 868.000
3 B68.000 868.000
4 868.000 868.000
5 868.000 868.000
6 868.000 868.000
7 868.000 868.000
8 868.000 868.000
9 868.000 868.000
10 868.000 868.000

Page 2
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MAR-BS-1998 ©9:15

RADIAN CORP.-PITTSBURGH
Enviro_d2.tdo

412 788 1316

TWODAN version 5.0. Thursday, November 20, 1337 8:08:10 AM

Aguifer input data:

Base elevation:

855.500

Hydraulic conductivity of lower layer 28.3000
Thickness of lower layer: 14.5000

Hydraulic conductivity of upper layer : .283000E-01
Thickness of upper layer: .000000

Minimum sat. thick. for solve calculations.: .706714E-01

Reference head input data:

Specified head:

881.000

x coordinate of reference point: .000000

Y coordinate of reference point: 1000.00
Uniform crossflow data:

Uniform aquifer discharge rate: .861700

Angle of

Well input

uniform flow direction from x axis: .000000

data (steady-state wells):

Total number of steady wells: 10

Head-specified wells:

Column
Column
Column
Column
Column
Column
Column
Column
1
1000.00
2
1000.00
3
1000.00
4
1080.00
S
1080.00
6
1080.00
7
1080.00
8
10060.00
9
1080.00
10
1000.00

: well number

: X coordinate of well
1 ¥ coordinate of well
: radius of well

[\ S

3
4
5: discharge of well

6: x coordinate of well reference point
7: y coordinate of well reference point
8: head specified at well reference point
1

100.00 1000.00 .166700 879.899 1100.00
868.000
1205.00 1000.00 .166700 529.615 1205.00
868.000
1310.00 1000.00 .166700 733.053 1310.00
868 .000
1100.00 1080.00 .166700 717.932 1100.00
868.000
1205.00 1080.Q0 .166700 354.439 1205.00
868.000
1310.00 1080.400 .166700 552.636 1310.00
B68.000
1150.00 1080.00 .166700 448.082 1150.00
868.000
1150.00 1000.00 .166700 614.024 1150.00
868,000
1260.00 1080.00 .166700 378.726 1260.00
868,000
1260.00 1000.00 .166700 554.068 1260.00
868.000

Data for impermeable/resistant boundary number 1
Type of boundary: resistant

Shape of

boundary: open

Page 1
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MAR-Q9-1998 @9:15 RARDIAN CORP.-PITTSBURGH 412 788 1316 P.93/12
Enviro_d42.tdo

Number of corners on boundary: 4
Thickness/Conductivity (not used for imperm.): 714.000
Boundary data:
Column 1: corner number
Column 2: x coordinate of corner point
Column 3: y coordinate of corner point
Column 4: Head on + side of boundary (ave. of 2 control points)
Column 5: Head on - side of boundary (ave. of 2 coutrol points)

1 109.181 1200.00 907.500 903.500
2 605.459 1205.00 881.116 876.156
3 1210.92 1205.00 880.274 870.466
4 1940.45 1210.00 907.500 903.500

The following sections check if the solution met
specified boundary conditions at time = 000000

Reference point boundary condition:
Specified head at reference point: 881.000
Model-calculated head at reference point: B881.000

Head-specified well boundary conditions:
Column 1: well number
Column 2: head specified at well reference point
Column 3: model-calculated head at well reference point

1 868.000 868.000
2 868.000 868.000
3 868.000 868.000
4 868.000 868.000
5 868.000 868.000
6 868.000 868.000
7 B68.000 868.000
8 868.000 868.000
9 868.000 868.000
10 868.000 868.000

Boundary conditions, imperm./resist. boundary number i
Type of boundary: Resistant
Column 1: Corner number
Column 2: Model-calculated discharge Qn across boundary
(average of Qn at two control points associated
with this corner)
Column 3: Qn* across boundary calculated from head drop
and the resistance (resistant boundary only)
(average of Qn* at two control points associated
with this corner)
Column 4: Ratio of columns 3/2 (resistant boundary only)
2 .100671 .100733 1.00061
3 .199021 .199169 1.00074

Page 2
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X span: 784.119 to 1588.089 Y span: 760 to 1345

Enivro-Chem Site
Pad Dewatering Simulation

Ten wells and no slurry wall
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X span: 923.0769 to 1523.573 Y span: 880 to 1280

Enivro-Chem Site
Pad Dewatering Simulation

Ten wells and with slurry wall
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Preliminary Hot Spot Report
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Introduction

This report presents the preliminary results of the hot spot treatment investigation at the Enviro-
Chem Site located in Zionsville, Indiana. As part of this treatment investigation, five soil borings
were advanced in the southwest corner of the Southern Concrete Pad Area; wells were installed in
two o borings; groundwater samples were collected for CLP analyses (full priority pollutant list)
from the two wells; and a sample was collected for a pilot study for the recommended remediation
(Fenton reagent/in-situ oxidation), see Versar’s Hot Spot Work Plan dated 9 March.

This report focuses on only the geology of the hot spot area and the extent of the concentrated
organics in relation to the geology. The information is presented graphically on Figures 1 and 2. A
final report will be submitted once the results of the pilot test and the ground water sample analyses
are received.

Background

During the advancement of the Southern Concrete Pad Geotechnical Survey’s borings (G-1 through
G-18) at the Enviro-Chem site, unexpected concentrated organics were encountered below six feet
in soil borings G-17 and G-18. Based on these borings, the extent of the concentrated organics
appeared to be limited and subsurface characteristics suggested that a Fenton reagent would be an
appropriate method of treatment for the hot spots. Versar developed a work plan (dated March 1998)
to address the hot spots.

Field Investigation

An initial soil exploration boring, designated as TB-1 (Test Boring -1), was advanced at the location
shown on Figure 1. Originally, this boring was to be advanced in an uncontaminated area north of
G-18, however, due to significant water and ice on the concrete pad at the time of drilling, the
location was changed to a dry and uncontaminated area east of G-18 as shown on Figure 1. The
purpose of this boring was to characterize the underlying stratigraphy proximate to the “hot spot.”

In addition, based on the anticipated extent of concentrated organics in the hot spots (determined
during the Southern Concrete Pad Geotechnical Survey), four boreholes were advanced in the area
of the hot spot and were designated as IW-1 through IW-4 (Injection Well) at the locations shown
on Figure 1. The purpose of these boreholes was to intercept the zone of concentrated organics
(based on PID measurements and visual observations) and to install well screens in the appropriate
interval to allow withdrawal of groundwater and subsequent injection of chemical oxidants for
treatment purposes. Water bearing sand units with associated concentrated organics were
encountered in boreholes IW-1 and IW-4 only. No significant water or concentrated organics were
encountered in boreholes IW-2 and IW-3, and as a result, these two boreholes weré grouted to the




Preliminary Hot Spot Report
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surface in accordance to Indiana Department of Environmental Management (IDEM) guidelines.
Four-inch diameter wells were installed in boreholes IW-1 and IW-4.

Prior to advancing the five boreholes, a 12-inch diameter casing was installed to a depth of six feet
below the ground surface to prevent potential cross-contamination from the upper five feet of
contaminated soils (identified by previous evaluations). Hollow stem auger drilling methodologies
were utilized coupled with continuous split spoon sampling in each of drilling locations. All split-
spoon samples were logged geologically and field screened for volatile organic vapors using an HNu
Photo-lonization Detector calibrated to an isobutylene standard. Four-inch diameter PVC casing and
well screen (0.020 slot size) with a bottom cap were installed in boreholes IW-1 and IW-4. A sand
pack was added to approximately one foot above the screened interval. A two-foot bentonite seal
was placed on top of the sand pack, and the remaining annular space was grouted with a cement and
bentonite slurry. The wells were completed with concrete base, protective casing, and locking caps.
Drill cuttings were containerized in 55-gallon drums and stored on-site for subsequent incorporation
into the SVE treatment area.

The two newly installed monitoring wells were developed utilizing air sparging equipment (30 to
40 pounds per square inch of pressure) and hand bailing. Well IW-1 was bailed dry and did not have
any significant recovery over a Qerlod of five hours. However, after three days, the water level was
approximately 10 feet below the ground surface. Well IW-4 was bailed dry (after approximately
three well volumes had been removed). After two hours, the water level appeared to stabilize at 18.5
feet below the ground surface. Purge water was containerized in 55-gallon drums and stored on-site
for subsequent treatment in the on-site WWT system prior to discharge.

During the boring program, attention was focused on the moisture content in each of the samples,
the specific soil classification of the sample, the static water level in the borehole, any changes in
water level, and evidence of concentrated organics. Drilling logs are presented in Appendix A
(graphic logs and well construction details will be completed and provided in the final report).

Localized Geology

The stratigraphy underlying the hot spot is that of glacial deposition based on the erratic distribution
of sediments, poorly sorted sands and gravels, and the intermixing of angular and well rounded
surfaces on the gravel surfaces. A geologic cross section (Figure 2) has been prepared based on the
geotechnical evaluation and hot spot evaluation soil borings. Four distinct lithological material types
were encountered in the hot spot area as follows:

1) Disturbed Grey and Brown Clay/Silt

The upper 5 to 12 feet consisted of grey and brown clay, silt, fine to coarse sand, and gravel. The
material ranged from moist to wet and was heavily mottled in areas. The material had a chemical

e ———
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odor in some areas. Several of the split-spoon samples had evidence of wooden plant debris, which
appeared to be relatively recent in age (not of glacial age), suggesting that this zone of material may
not be naturally in-place (i.e. disturbed, excavated and re-compacted, etc.). This zone appeared to
be excessively thick in the extreme southwestern corner of the concrete pad (borings IW-2 and G-
17).

2) Grey Clay and Silt

This material is interbedded with the brown sand and gravel material (discussed below). Generally,
this material is dry to damp, rarely wet, and was never saturated when encountered, suggesting that
it acts as a relatively impermeable layer. It was often encountered with trace amounts of well
rounded to angular, fine to coarse sand and gravel indicative of glacial deposition.

3) Brown Sand and Gravel

This material was interbedded with the grey clay and silt material (discussed above). This material
consisted of a brown fine to medium, well rounded to angular sand and gravel. Generally the lenses
and appeared to be the migration pathways for the concentrated o orgamcs It should be noted that in
many of the borings the sand and gravel layers contained concentrated organics and the grey clay
layers above and below the sand and gravel were clean (based on PID readings).

4) Brown Gravel

This material was encountered only in boring IW-3. Based on the borings conducted during the
Southern Concrete Pad Geotechnical Survey, this gravel layer was typically encountered at a depth
of 15 to 23 feet below the ground surface. It is apparent that this layer is not continuous under
portions of the hot spot area since it was not encountered in boring TB-1 (total depth 40 feet).
Generally, this gravel layer consists of brown fine to coarse, poorly sorted, well rounded to angular
gravel which is saturated. Some fine to coarse sand was also encountered in this material, but the
majority of the material was gravel. It is presumed that this is similar to the material that has been
referred to as the “lower” or “deep” sand unit in previous reports.

Localized Hydrogeology

It was evident during the hot spot boring program that only the sand and gravel layers were saturated.
The clay zones were dry to damp, suggesting that the sand and gravel layers appear as the only water
bearing zones, while the clay zones act as confininglil{ers. The most significant hot spots (based

on PID measurements) were identified in the saturated sand and gravel zones.

>

<
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The two wells that were installed (IW-1 and IW-4) were developed utilizing air sparging equipment
(30 to 40 pounds per square inch of pressure) and hand bailing. The wells were left to stabilize for
three days after the development process. The water in IW-1 stabilized at 10.0 feet below the ground
surface, and IW-4 stabilized at 18.5 feet below the ground surface (see Figure 2). It is apparent that
the sand layers drained into IW-1 because the top of the saturated sand lens encountered (screened)
in IW-1 was approximately 10 feet below the ground surface. The screened sand layer in IW-4 was
first encountered at approximately 18 feet below the ground surface, suggesting that the water level
in this well is also a result of drainage from the intercepted saturated sand lens (see Figure 2).

Additional water levels will be recorded to further evaluate hydrogeologic characteristics, however,
based on the data available to date, no evidence of artesian conditions have been encountered in the
hot spot area. It should also be noted that no water table conditions have been identified to date; only
perched water bearing zones were encountered.

Concentrated Organics Distribution

The majority of the concentrated organics material (based on PID measurements presented in Figure
2) in the hot spot area was encountered in the saturated, interbedded sand and gravel layers between
9 and 22 feet below the ground surface.! The source of these concentrated organics is not clear,
however, the concentrated organics appears to be confined to the sand and gravel lenses. The sand
and gravel units are not continuous, and as a result, the concentrated organics are not wide spread,
but rather appear to be confined to the extent of the sand and gravel units. Figure 1 presents the
interpreted lateral extent of the hot spots. It should be noted that the southem edge of the hot t spots X

has not been clearly deﬁned - T ©r ‘06 lemn
Based on visual observations and odors, two distinct and |ikely dlsconnected ‘hot spots were
ldentlﬁed S~ —
L an upper hot spot located in a possibly interconnected sand and gravel zone between
9 and 16 feet below the ground surface, which had a strong chlorinated solvent odor;
and
. a lower hot spot located between 17 and 21 feet below the ground surface, which had
a very different odor (semi-volatile type compound) and appearance (brown oily
compound).

! Concentrated organics were identified in the geotechnical boring G-18 below this depth,
however, it is believed that this material may have been dragged down as a result of the drilling
methodology that was utilized. The concentrated organics may still exist at the depth identified in
G-18 (see Figure 2), and as a result, the well screen in IW-4 was extended to intercept this depth.
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The grey clay layers which separate these hot spots appear to be clean (based on PID measurements),
suggesting that the concentrated organics have been confined to the sand and gravel Jayers.

not QJ)‘“’HA 4, ue

Remedial Program

Injection wells (IW-1 and IW-4) have been installed with screen depths that intercept the hot spot
zones. IW-1 has been constructed to treat the upper hot spot (chlorinated solvents), and IW-4 has
been constructed to treat the lower hot spot (semi-volatile type compound). Based on development
information, the injection wells are well connected to the formation allowing appropriate withdrawal
of concentrated organics and subsequent injection of the Fenton reagent. The original calculation
identifying the amount of concentrated organics requiring treatment has been significantly reduced
based on the extent of the hot spots identified.
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DRILLING LOGS



DRILL LOG

PROJECT ENVIRO-CHEM OWNER e SKETCH MAP
LOCATION ZIONSVILLE, IN W.0. NUMBER 2495-1010 ND - NQT DETECTED
BORING NUMBER TB-1 TOTAL DEPTH 40° DIAMETER 6~ VPPM - VAPOR PARTS PER MILLION
SURFACE ELEV. --- WAT LEV: INIT - - 24-HRS  ----- SS - SPUT SPOON
SCREEN: DIA  --- LENGTH = -—- SLOT SIZE  --- F . FINE M - MEDIUM
CASING: DIA - LENGTH  ----- TYPE - C . COARSE
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3-12-98 NOTES
Depth Graphic Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION(
{feet) Log Construction Number Count/ READINGS {COLOR, TEXTURE, STRUCTURES,
RQD/ MOISTURE, OVA READINGS)
% REC. (VPPM)
1 ‘“»O-S.O GREY AND BROWN CLAY, LITTLE TO TRACE
2 }[ﬁ SILT, TRACE FINE TO COARSE SAND, WET,
3 50 DISTURBED, STRONG PESTICIDE QDOR
4 8.0-10.0 GREY CLAY, TRACE SILT,
5 TRACE F-C SAND, DAMP,
6 SS-1 7-5 6.2 NO ODCR
7 13-17
8 $S-2 §5-11 2.3
9 15-14 i 10.0-10.2 BROWN COARSE SAND, PQORLY
10 SS-3 8-8 ND SORTED, SATURATED, NO ODOR
11 10-12 10.2-22.5 GREY CLAY, SOME SILT, TRACE
12 SS-4 6-7 ND jF F-C GRAVEL (WELL ROUNDED),
13 8-9 DAMP, NO OCOR
14 SS-5 4-4 ND Jr
15 7-10 j‘:
16 SS--6 5-8 ND
17 10-10
18 $S-7 5-6 ND
19 6-10
20 SS5-8 5-5 ND
Za 8-11 22.5-22.7 BROWN, WELL SORTED
22 Ss-9 10-13 F-M SAND SATURATED
23 16-23 1.7




DRILL LOG -TB 1 (continued)

PROJECT ENVIRO-CHEM OWNER  -oromeeee SKETCH MAP
LOCATION ZIONSVILLE, IN W.0. NUMBER  2495.1010 ND - NOT DETECTED
BORING NUMBER TB-1 TOTAL DEPTH 40 DIAMETER 6" VPPM - VAPOR PARTS PER MILLION
SURFACE ELEV. WAT LEV: INIT - - 24-HRS - SS - SPLIT SPOON
F - FINE M - MEDIUM
SCREEN: DIA --- LENGTH - SLOT SIZE -
C - COARSE
CASING: DIA - LENGTH - TYPE -
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3-12-98 NOTES
Depth | Graphic Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION(
{feet) Log Construction Number Count/ READINGS (COLOR, TEXTURE, STRUCTURES.
RQD/ MOISTURE, OVA READINGS)
% REC. {VPPM)
24 $S.10 7-14 ND 22.7-32.5  GREY CLAY, SOME SILT,
25 17-33 LITTLE FINE GRAVEL (ANGULAR)
26 $S-11 18-31 ND GRADATION INTO MORE SILT CONTENT
27 38-50 WITH DEPTH, DRY, NO ODOR
28 $S8-12 16-21 ND
29 31-45
30 $5-13 22-38 ND I
31 50
32 $S-14 42-50 ND 32.5-32.7 BROWN, WELL SORTED
33 MEDIUM SAND, SATURATED,
34 $S-15 50 (57) ND NO ODOR
35
36 SS5-16 37-50 ND 32.7-40.0 GREY CLAY, TRACE SiLT
37 (5™ TRACE F-C
38 $5-17 42-50 ND : ANGULAR/WELL ROUNDED
38 {67 GRAVEL, DAMP, NO ODOR
40 I
|
1




DRILL LOG

PROJECT ENVIRO-CHEM

OWNER

LOCATION ZIONSVILLE, IN

W.0. NUMBER

2495-1010

BORING NUMBER 1W-1

TOTAL DEPTH 22.0°

DIAMETER 8.0’

SKETCH MAP
ND - NOT DETECTED
VPPM - VAPOR PARTS PER MILLION

SS - SPLIT SPOON

SURFACE ELEV. - WAT LEV: INIT - - 24-HRS  -----
F - FINE M - MEDIUM
SCREEN: DIA 4~ LENGTH &' SLOT SIZE .020 C - COARSE
CASING: DIA 4" LENGTH 171’ TYPE PVC
DRILLING COMPANY TOP FLIGHT DRIiTILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3-12-98 NOTES
Depth Graphic Well Sample Blow PID ‘l DESCRIPTION / SOIL CLASSIFICATION(
(feet) Log Construction Number Count/ READINGS {COLOR, TEXTURE, STRUCTURES,
RQD/ MOISTURE, OVA READINGS)
% REC. (VPPM)
1 0.610 GREY AND BROWN CLAY,
2 LITTLE SILT, TRACE FINE
3 80 TO COARSE SAND, WET,
4 " DISTURBED, ODOR PRESENT
5
6 S$S-18 8-15 54 6.0-9.8 GREY CLAY, SOME SILT, TRACE
7 17-32 F-M SAND, TRACE F-M
8 S5-19 9-10 12.5 " GRAVEL (WELL ROUNDED), DAMP,
8 13-22 MOTTLED, SLIGHT ODOR
10 $5-20 5-5 20.4 9.8-10.0 BROWN F-M GRAVEL, SATURATED,
11 7-12 JI SLIGHT ODOR (CHLORINATED SOLVENT)
12 5S5-21 3-5 3.0 J[ 10.0-12.0 GREY CLAY, SOME SILT,
13 12-23 J' MOQIST, NO ODOR
14 $5-22 6-8 114.7 12.0-12.2 BROWN FINE TO MEDIUM
15 1112 ND " SAND AND GRAVEL, SATURATED,
16 SS-23 3-4 ND ODOR (CHLORINATED SOLVENT)
17 7-10 12.2-14.0 GREY CLAY, LITTLE SILT,
18 SS-24 4.5 ND JI DAMP, NO CDOR
19 7-9 14.0-14.8 BROWN COARSE SAND. STRONG QDOR
20 55-25 4-6 NO { CHLORINATED SOLVENT)
21 9-9 JI 14.8-19.5 GREY CLAY, LITTLE SILT,
22 DAMP. NG OOOR
19.5-19.6 BROWN FINE SAND, SATURATED, NO ODOR
19.6-22.0 GREY CLAY, TRACE SiLT, DAMP, NO ODOR




DRILL LOG

PROJECT ENVIRO-CHEM OWNER  —oeereeeeme SKETCH MAP
LOCATION ZIONSVILLE, IN W.0.NUMBER  2495-1010 ND - NOT DETECTED
BORING NUMBER 1W-2 TOTAL DEPTH 20.5 DIAMETER 8.0"" VPPM - VAPOR PARTS PER MILLION
SURFACE ELEV. --- WAT LEV: INIT - - 24-HRS - SS - SPLIT SPOON
F - FINE M - MEDIUM
SCREEN: DIA - LENGTH  ---r SLOT SIZE -
C - COARSE
CASING: DIA - LENGTH - TYPE
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3-13-98 NOTES
Depth | Graphic Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION(
(feet) Log | Construction | Number | Count/ | READINGS (COLOR, TEXTURE, STRUCTURES,
RQD/ MOISTURE, OVA READINGS)
% REC. | (VPPM)
1 <l| 0-12.0' GREY AND BROWN CLAY
2 LITTLE TO TRACE SILT, TRACE
3 10 ll FINE TO COARSE SAND, WET,
4 DISTURBED, SLIGHT ODOR,
5 PLANT DEBRIS, { WOODY)
6
7 SS-26 3-3 ND
8 3.4
3 SS-27 3-3 ND
10 3.4
11 ss-28 6-7 ND
12 9-11 12.0-19.8 GREY CLAY, SOME SILT,
13 Ss-29 5.9 ND || TRACE FINE SAND, TRACE FINE
14 13-15 GRAVEL, DAMP, NO ODOR
15 $5-30 5-6 ND
16 8-11 19.8 20.5 BROWN MEDIUM TO COARSE
17 S$s-31 7-10 ND SAND, SATURATED, NO ODOR
18 10-11
19 $5-32 4.6 ND
20 6-11 "
21
22
23




DRILL LOG

PROJECT ENVIRO-CHEM OWNER  reeemeemeeme SKETCH MAP
LOCATION ZIONSVILLE, IN W.0. NUMBER  2485-1010 ND - NOT DETECTED
BORING NUMBER IW-3 TOTAL DEPTH 26.0" DIAMETER 8" VPPM - VAPOR PARTS PER MILLION
SURFACE ELEV. - WAT LEV: INIT - - 24-HRS - SS - SPLIT SPOON
F - FINE M - MEDIUM
SCREEN: DIA - LENGTH - SLOT SIZE -
C - COARSE
CASING: DIA -~ LENGTH e TYPE o
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3/16/98 NOTES
Depth | Graphic Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION(
(feet) Log | Construction | Number | Count/ | READINGS (COLOR. TEXTURE. STRUCTURES,
RQD/ MOISTURE, OVA READINGS)
% REC. | (VPPM)
1 || 0-6.0 GREY AND BROWN CLAY,
2 LITTLE TO TRACE SILT, TRACE
3 50 FINE TO COARSE SAND, WET,
4 DISTURBED, SLIGHT ODOR
5
6 JI 6.0-10.0 BROWN SILT, TRACE F-M
7 $s-33 9-10 18.4 SAND. TRACE FINE GRAVEL,
8 16-19 MOTTLED, DAMP, SLIGHT ODOR
9 $S-34 7-10 0.8 GRADATION INTO GREY CLAY
10 10-12 9.0 AND FINE SAND, MOIST
11 $S-35 6-7 0.8 10.0-10.2 BROWN M-C SAND, SATURATED,
12 11-12 NO ODOR
13 $5-36 7.9 10.2-21.0 GREY CLAY AND SILT,
14 10-13 TRACE F-M SAND, TRACE
15 $5-37 6-7 1.7 FINE GRAVEL, (WELL ROUNDED TO
16 9-10 " ANGULAR), DAMP, NO ODOR
17 $S-38 4.4 0.8
18 6-8 21.0-26.0 BROWN F-C POORLY
19 S5-39 4-5 0.8 SORTED, WELL ROUNDED TO
20 7-8 || ANGULAR GRAVEL, SATURATED
21 $S-40 4-4 0.8 NO OOOR.
22 9-13
23 $5-41 4-6 1.7




DRILL LOG - IW 3 (continued)

PROJECT ENVIRO-CHEM

OWNER

LOCATION ZIONSVILLE, IN

W.0. NUMBER  2485-1010

BORING NUMBER IW-3

TOTAL DEPTH 26.0"

DIAMETER 8"

ND - NOT DETECTED
VPPM - VAPOR PARTS PER MILLION

SS - SPUIT SPOON

SURFACE ELEV. --- WAT LEV: INIT - - 24-HRS - F - FINE M - MEDIUM
: DI - | LENGTH ----- -
SCREEN: DIA LENGTH SLOT SIZE C - COARSE
CASING: DIA  --- LENGTH  ----- TYPE e
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3/16/98 NOTES
Depth Graphic Well Sampile Blow PID DESCRIPTION / SOIL CLASSIFICATION(
(feet) Log Construction Number Count/ READINGS {COLOR, TEXTURE, STRUCTURES,
RQD/ MOISTURE, OVA READINGS)
% REC. {(VPPM)
24 6-7
25 S$S-42 5-7 1.7
26 8-8




DRILL LOG

PROJECT ENVIRO-CHEM OWNER e SKETCH MAP
LOCATION ZIONSVILLE, IN W.0. NUMBER  2485-1010 ND - NOT DETECTED
BORING NUMBER IW -4 TOTAL DEPTH 28.00" DIAMETER 8" VPPM - VAPOR PARTS PER Ml.LLlON
SURFACE ELEV. --- WAT LEV: INIT - - 24-HRS  ----- SS - SPLIT SPOON
SCREEN: DIA 4" LENGTH 10' SLOT SIZE .020 F . FINE M - MEDIUM
CASING: DIA 4" LENGTH 17 TYPE PVC C - COARSE
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3/16/98 NOTES
Depth Graphic Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION({
{feet) Log Construction Number Count/ READINGS {COLOR, TEXTURE, STRUCTURES,
RQD/ MOISTURE, OVA READINGS}
% REC. (VPPM)
1 I[ 0-7.0 GREY BROWN CLAY, LITTLE
2 ’l_v TO TRACE SILT, TRACE FINE
3 110 TO COARSE SAND, WET,
4 " DISTURBED, ODOR PRESENT
5
8 §$S-43 8-11 8 7.0-10.0 GREY CLAY, SOME SILT,
7 12-12 TRACE FINE SAND, TRACE
8 S$S-44 10-11 M-C GRAVEL, DAMP, NO ODOR
9 14-16
10 $5-45 6-7 41 10.0-10.2 BROWN M-C SAND, SATURATED.,
11 8-14 NQ OCOR
12 $S-48 11-12 11 10.2-11.8 GREY CLAY, SCME SILT,
13 12-15 TRACE F-C SAND, DAMP, NC ODOR
14 55-47 6-8 34 11.8-12.4 BROWN MEDIUM SAND, SATURATED,
15 12-14 NO ODOR
16 S5-48 5-4 15 I 12.4-13.8 GREY CLAY, SOME SILT, TRACE FINE
17 12-12 SAND, DAMP, NO ODOR
18 $S-49 10-11 15.7 13.8-14.4 8ROWN MEDIUM SAND, SATURATED,
19 12-18 SLIGHT ODOR
20 55-50 9-10 3.5 |ﬁ 4.4-15.2 GREY AND BROWN CLAY AND
21 10-11 SILT, TRACE F-C SAND/GRAVEL, DAMP
22 SS-51 3-4 13 15.2-15.6 B8ROWN MEDIUM SAND, SATURATED,
23 7-12 NO OCCR




DRILL LOG - IW 4 (continued)

PROJECT ENVIRO-CHEM OWNER —— SKETCH MAP
LOCATION ZIONSVILLE, IN W.0. NUMBER 2495-1010 ND - NOT DETECTED
BORING NUMBER IW -4 | TOTAL DEPTH 28.00" DIAMETER 8~ VPPM - VAPOR PARTS PER MILLION
SURFACE ELEV. - WAT LEV: INIT - - 24-HRS  ----- $S - SPLIT SPOON
SCREEN: DIA 4" ! .
CRE LENGTH 10 SLOT SIZE .020 F - FINE M - MEDIUM
CASING: DIA 4" LENGTH 17° TYPE PVC
C - COARSE
DRILLING COMPANY TOP FLIGHT DRITILLING METHOD HSA
DRILLER NICK LOG BY VFB DATE DRILLED 3/16/98 NOTES
Depth Graphic . Well Sample Blow PID DESCRIPTION / SOIL CLASSIFICATION(
{feet) Log Construction Number Count/ READINGS {COLOR, TEXTURE, STRUCTURES,
RQOD/ MOISTURE, OVA READINGS)
% REC. {(VPPM)
24 $S-52 3-6 3 Il 15.6-17.8 GREY CLAY AND SILT,
25 10-10 TRACE F-C SAND/GRAVEL, DAMP,
26 S$S-53 6-13 1 NO ODOR
27 15-21 17.8-21.0 BROWN POORLY SORTED
28 SAND, SATURATED, ODOR

PRESENT

“ 21.0 - 25.0

GREY CLAY, LITTLE SiLT,

DAMP. SLIGHT ODOR

25.0-25.3  BROWN SAND, SATURATED,
NO ODCR
25.3-27.0  GREY CLAY, LITTLE SILT,
u NO ODOR, DAMP
" 27.0-27.3  BROWN SAND. SATURATED,
NO ODOR
27.3-28.0  GREY CLAY, LITTLE SILT,

DAMP, NO ODOR




